Your Home: z ie 
Your Own Firetrap! 
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Yours for Easy High-Speed Mastery 
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No One University Ever could 
Proclaim Such a Distinguished 
Group of Mathematicians! 


0. K. Bower, Ph.D. Asst. 
Pot of Stathematis 
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Help You Qualify for a Better Job! 


ech., and many oth 


JOW the Narionat, EDUCATIONAL ALLIANCE offers you—in one 

low-priced book, its streamlined Course in Mathematics espe- 
lly designed to answer the thousands of urgent calls from industry 
for mathematically trained men in virtually every field! 

You save balf the cost of the famous 4-volume set published at $9.80— 
even much more on the de luxe $13.80 edition. Yet here are all 25 Branches 
‘of Mathematics—every subject, every lesson, every word complete in ONE 
big bargain book! 

‘On work bench, in drafting room; in the laboratory; in tool die and 
patigen making: in ‘construction and ‘engineering of ‘all kinds: there's 

idly a field where a mathematically trained man hasn't a decided ad- 
vantage. He gets the beter job—bigger -—wins promotion quickly— 
and enjoys greater security through all his earning years—even during 
Periods of change. 

‘This New N.E.A. Course in Mathematics makes it possible for the 
average person 10 acquire—in only a few. monthi—a practical working 
knowledge of all 25 branches of mathematics and their practical appli 
tions. It now comes to you complete—4 big books bound as one—filled 
with illustrated, fascinating lessons desixned for home study. You receive 
instructions from 28 foremost instructors chosen from outstanding uni- 
versities! 


28 Foremost University Experts Bring You Easy 
Mastery of All 25 Branches of Mathematics in One 
Volume! Here‘s Partial List of Contents: 


Solves problems that ean 
Delsoived in no other way: 


Shop short-cuts. quick a 
plications “of ‘ddition. 
Subtractions. ete, 


hees: capacitance 
Constants, ete 


Determining rate of dis 
Integration of radiocactive 


Tract 


Plotting a course: Meres 


Measurement of angles: forchatt great-chvcle sall- 
Sareea, Gonalty. tol ing, drift, ete, ee 
Amplifier stages, tank ctr 


Producing a finishedstruc- Cults, television’ a 
Rire: stresses: eaullioric frequency” tranainissioa, 
Um, ete ee 


Computing cutting speeds 
for lathe, drill press, ete, 


Determining patn of a 


: compound. ine 
‘auto head ‘mortality tables; 
inde, ete, 


Interpreting blueprints.co- 
ordinate points in draw= 
fn, ete 

Calculating distance: the- 
Sdolites and sextant. Ver- 


Controlling heat, expan- 
‘apecine and “Intent 


Bebite and sredits, aie- 
counts ‘ond: 


eini 


Short- 
‘engineering problems 


‘THE ABOVE 15 ONLY A SMALL FRACTION OF THE SUBJECTS COVERED! 


by 


bh He 
ings Throughout Your Lif 
Any Field! 

IN O.nierigus mathematics hnowledae i ceded 
under this i teaching plan, You scart 

with “Basic Arithmetic and proceed by easy 
understanding of the most advanced 


@ Solid Foundation for Greater Earn- 
in Virtually 


I Aout lean how to use Alga for short cus 
daily shop problems, in construction we 
and die making, in welding, sheet 
in office “ind laboratory. You'll 
Ply Geometry in chemiscry, mecha 


segericiep and 


iechossiscs ae "2 | 1280 Pages! Over 600 Mustration! 


The Full Contents of the Famous 4- 
Volume Course Now in ONE Volume 
—at a Tremendous Saving! Not a 
Page, Not a Line, Not 

a Word Omitted! 


Amazing Mathematical 
SHORT-CUT TO CORRECT ANSWERS 


Contoins Exectly 


NATIONAL EDUCATIONAL ALLIANCE, INC. 
37 West 47th St., New York 19, N. ¥. 

Foe prepald for a w 
din sturdy Novel 
After one. week TRIAL examination, 1 
farm’ the book and ewe you nothing: or keep it an 
‘ only $i'a month until the bargain price of only $4.9 

few cents postage, 1s paid. 
FREE GUFT—Also ship me pr 
Bie od aaPate me | 
LACE LOGARITHMS. to keen | 


‘ ORMALLY, mathematical training as comprehensive as this 
IN Sect Course would cost you hundreds of dollars and years of py TREE even i I return thecoursel | yg wor wnire 
study, Now you get it,in this 4in-1 volume at a small fraction SAVE Cost, oF 4 um sir. -" 
Of the cos and time! ‘Test this Course at our risk and expense. SENT, Send oly $5.00, Bil ineand |. < 
Mall the stached coupon get ie book 0 vee enorme ME Sezlne charges, ase return pelviiees, fal 
You’ ate thoroughly convinced that it can help you advance 16 - 
Bigger Stoings,oeep for only $495, on eaxy terms shown fa ake 
But you must ACT NOW! This low-priced one-volume edition is Mg 
limited in quantity. Avoid disappointment=mail Free-Trial Coupon gy Mares 
« NOW! Weil'send you the Logarithm Book to keep FREE, even it M Sity & 


you return the Course! 
© 1948, NATIONAL EDUCATIONAL ALLIANCE, INC., 
] 37 West 47th Street, New York 19, N. Y. 
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Beautifully: embossed with hand-tooled design in silver. On 
Si'extra, Same terms. 


FOUNDED 1872 
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EDITOR: Perry Githens 


MANAGING EDITORS: Fred O. Newman, Volta Torrey. ART EDrToR: Howard C. Jensen. 
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Goov news for Veterans! I. C. S. 
Courses—all 400 of them—are now 
available under the G.I. Bill of Rights 
and Public Law 16. 


Here’s your chance to learn while you 


earn... to master a trade or profes- 
sion and qualify for promotions and 


pay raises on the job. 


‘The coupon brings full details of the 


course you check—and complete in- 


structions on how to enroll. Mail i 


today! 
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Don’t CAMBLE 
with DANGER! 


Ever been stuck with a “flat” when driving alone 
‘at night? It’s a dangerous set-up. It might happen 
to you tonight. Be prepared. 


Buy Two WIN CHES: TER 


DUAL-PURPOSE FLASHLIGHTS 
Q 


Place one of your Winchester Dual-Purpose Flash- 
lights on the highway 50 yards to the rear of your 
car. Its 1000 foot light beam and red warning sido 
rays will warn other cars. The other Winchester 
Flashlight will help you see to change wheels. 

‘You pay only $3.10 for the 2 flashlights . . . Complete 
with batteries. Get them foday. More than flashlights, 
they're a new idea in safety... 2 lights in 1. RED 
for Danger. WHITE for Safety. 


NEW WINCHESTER 1511 HI-POWER BATTER 
Last almost TWICE as Long! 


Still cost only a dit 
A. S, A. light industrial 
new Winchester 


‘the pre-war No, 1511. Olin electronic re- 
‘has stepped up their light-making 


search 
chemi 

‘Use for flashlights, portable radios, photo 
flash holders, or any equipment using regular 
flashlight-cell size batteries. Wi Re- 


peating Arms Company, New Haven, Conn., 
Division of Olin Industries, Inc. 


_— 
WINCHESTER } 


TRADE~ MAR 


FLASHLIGHTS AND BATTERIES 
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Shadowless Lighting. 


Mechanics & Shopwork 
Drum Table Swings Things Your Ws 


Rabbeting and Grooving by Hand, 
Giving Steel a Tough Hide. 
Drum Sanders from Washer 


Small Engine Powers Cultivato 
Homemade Pipe Threade1 
Table Marks Aid in Sawing 


Home Mechanics & Handicralt 
Fire-Prevention Project: 
Lamp Built of Old Books. 
Ten Extra Uses for Modeling 


Checking Up on Radiator Valve 
Ash Tray from Tobaceo Can. 


‘Tiny Sedan Chair Carved from Pin 
Family Message Center... 
Making Water Pump Itself. 


ig Fipe. 
Beer Cans Form Garage Gutt. 
Hose Reel Hangs on Faucet. 
Radio & Electricity 


Electric Brain Directs Telegram: 
Raft Has Radar Target. 


‘Tha Vole af Sciam “a5 
I'd Like to See Them Make.... 
What's Your Ingenuity Quotient! 


ment 


Photo Ideas and Equi 
News ii ICS ssanssennanessnacsnnassssnassnns ed 
Aids to Modern Living. 
To: Reader—From: Editor 


HOW TO BUILD 
A BETTER HOME 


If You Are Undecided Whether You Should Build or Buy— 
If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
If You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


ERE is the answer to how to build your 
own home. Here is the WORKS Sow 


Everything You Need to Know to Get Started 


Provides y\ 


* ether you ay 

nisi To buy. a” house. instead 

vigernetoe ff bullaine, this book will 
oe p you. -Belore you. 


Where to 
No matter what your titling problem 
‘ind the answer i 


ake oan 
I'ricsee sena me. tor one 


pi vetesaaera 
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CHOOSE YOUR FUTURE! 
Select the kind of technical 
training YOU want...earn 

GOOD PAY WHILE YOU LEARN 


As you may know, the more than 60 courses 
offered by the U.S, Army Technical Schools 
are rated among the finest in the world. And 
now you can choose the kind of technical train- 
ing you want—before you enlist. 

Here's how it works. You select two of the 
several fields of interest. Then you pick two 
specialty courses in each of these fields. The 
Army checks to make sure there’s an opening 
in one of the four courses you have selected, 
and a place is reserved for you. Then you en- 


list, complete basic training, and attend the 
course you have selected. 

You start drawing pay the day you enlist. And 
in today’s expanding Army, there's plenty of 
room for rapid advancement, You can get 
ahead fast! 

If you've graduated from high school and are 
18 to 34 (17 with parents’ permission), here's 
the greatest educational opportunity you could 
hope to find! Begin your career now. . . while 
you can choose your future! See your Recruit- 
ing Station . . . today! 


Here are only SOME of the COURSES AVAILABLE! 


MECHANICAL 
Automotive Mechanic 


‘Medical Equipment 
‘Mechanic 


Sheet-metol Work 
Leather ond Conve 
Workse 


Tice Rebuilder 
asad os jeirmon Repairman 

Seceonitea Tollor’ Shoe Reps 

‘Mechanic 


Refrigeration Mechanic 


Ship Corpenter 


 PEACE/S AMERICAS 
MOSTIMPORTANT BUSINEsg 


US-ARMY and US.AIR FORCE 


RECRUITING SERVICE 
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HLECTRICAL ond RADIO 
Cable Splicer 


SCIENTIFIC—MEDICAL— MILITARY SCIENCE 


TECHNICAL AND TACT 
one ond Telegroph Surgical Technicion Athletic Instructor 
Installer Repirmon Medical Tech leadership Course 


Without Extra Charge 


Big WORLD 
The great knowledge ATLAS 


book of our time—“the to readers of this paper 
Supreme Authority” in home and office Who accept our 
* 


WEBSTER’S NEW INTERNATIONAL ‘Y 


DICTIONARY, Second Edition ) 
With Reference History 


special offer on the 


MERRIAM- 
WEBSTER 
> 


EW WORDS, new phrases, new knowledge! In this big, 
Jinnbrideed MineiaM-Wenster dictionary, you will find sat- 
isfying answers to questions on any subject, It is the diction- 
ary for today’s needs—a reference library in one volume. 
Every member of the family can use the big Mernias- 
‘Weuster for self-improvement and practical profit. 
largest vocabulary of any dictionary (122,000 
only unabridged dictionary completely revised 


and ‘rewritten in 25° years, 
fected, Nitin etailed Includes a History of the 
ARgARese Color amd hatetone plates World through World War Il 


drawings, color an 
to make subjects clear and fully un- 


tom ‘dictionary 
than’ any other book, 


world 
‘tracing its, ° 
the years; 50-page history 
(ting 55,000 historical events 
full-page photogravures, and) maps 


Indio-Paper Style reduced almost one 
half in’ thickness and weight com- 
pared with the Regular-Paper Sty’ 


Small Down Payment 


with easy monthly payments ther 
after (on approved. orders in the 
United States and Canada) 


fous ¥1G WORLD 
% ATLAS 


A WORLD ATLAS, including latest 
state, foreign, and world maps, is 
available on a special offer to readers 
of this magazine. For details of this 
offer, and FREE illustrated booklet 
describing the Merriam-Webster, 
Send the attached coupon at once. 


Mail Coupon For FREE Booklet 
G. & C. Merriam Co., PSM-Oct. 
Springfield 2, Mass. 


Please send without cost or obligation your booklet describ- 
ing the big Merriam-Webster. Also, the special offer includ- 
ing World Atlas. 


Name 
Business Address 

City Zone...... State 
Residence Address. 


Zone...... State 
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DORA 
me/ 


TRY FOR A 
free Art Course 


Copy this girl and send us your drawing—perhaps you'll 
win a COMPLETE-ART COURSE FREE. 


FIVE PRIZES—five complete art Home Study courses 
FREE including Drawing Outfits (Value of each course, 
$240.00). 


FREE! Each contestant submitting a drawing of suf- 
ficient merit will get a grading and our opinion as 
to whether his or her talent is worth developing. 


Vocational Training for talented artistic persons is of 
tremendous importance. Almost everything must be de- 
signed before it can be manufactured. 


Only talented persons can be trained as designers and 
illustrators. Splendid opportunities are available for trained 
Advertising Artists, Illustrators and Cartoonists. Many of 
our former students are earning excellent incomes. Here's 
an opportunity for you to learn more about this interesting 
profession. 


3 


RULES 


Contestants must be 
amateurs. Our students 
not eligible. 1. Make copy 
of girl 5 inches high, on 
paper 7 inches high. Draw 
only the girl, not the let- 
tering. 2. Use only pencil 
or pen. 3. No drawings 
will be returned. 4. Print 
your name, address (town, 
county, state), age, phone 
number and present oc- 
cupation on back of draw- 
ing. If you live in an 
apartment give apartment 
number. 5. All drawings 
must be received by Octo- 
ber 30, 1948. Prize win- 
ning drawings will be 
selected by our faculty. 


‘ART INSTRUCTION INC» 


ESTABLISHED 1914 


Dept. 10148-C, 500 So. 4th Street, Minneapolis 15, Minn. 
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OWN THIS THRILLING SPORT MOVIE! 


1948 


ball history. 


CASTLE FILMS 


“DIVISION OF UNi TED wort? ra INE: 


445 PARK AVENUE eo mL00. 
"NEW YORK 22 CHICAGO 3 


SAN PHANCISCO 4 


FREE! .. ait projector owners. Send for 
new 1948 Castle Films Catalogue describing 
more than 170 thrilling home movies. 


Now you can own the exciting and thrilling 
movie record of the baseball season’s smash- 
ing climax—the 1948 World Series! Castle 
Films’ cameramen bring to your home movie 
screen a complete and flawless coverage of this 
historic sports event...on your own movie 
screen you can see all the close decisions, 
the fast double play or the miracle catch in 
the ball games that make this year’s base- 


WORLD SERIES 
er x CASTLE FILMS 


A GREAT NEW 
CASTLE LAUGH FILM 
YOU CAN OWN! 


ABBOTTsCOSTELLO 
in “OYSTERS and MUSCLES” 


A riot of hilarious gags! 
You'll roar at the antics of 
Lou Costello and his encoun- 
ter with a 2 
You'll se: 
Abbott m 


hampion muscle man 

vrestling mat. Laughs 
—rough-house of action from 
start to finish! Be among the 
first to own this Castle fun 
film. Order your copy now! 


SEE YOUR PHOTO DEALER OR SEND 
HIM THIS HANDY ORDER FORM TODAY! 


Send Costle Filing in 
the size ond length 
indizoted 


OYSTERS and Muscuts™ 
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UNSUSPECTED POWER 


The Mysterious Influence 
In The Air You Breathe! 


"Th sour oF THE UNIVERSE is in the ait you 
breathe. Deposited in your blood—with each 
inhalation you take—is the intelligence that 
directs the course of the planets through the 
misty reaches of space, and the strange phe- 
nomenon of life itself. 

‘What is it that causes your heart to beat, 
your lungs to expand and contract? What mind 
directs the cells of your being, each in their pur- 

ose—some to create bone, others tissue and 

air? What consciousness pervades these vibra- 
tory globules of life and gives them awareness of 
their Cosmic function? 

Are you one of the millions who have looked 
beyond yourself for some external Divine Power 
of agency? Have you searched in vain for some 
outer sign or word of Divine assurance when 
in doubt or in need? Now learn of the unsus- 
pected dices that exists in every simple breath 
—and that becomes part of you. The ancient 
Egyptians believed that the essence of life was 
borne on the wings of the air. The Bible pro- 


claims that with the first breath man becomes 
not justan animated being—but a''living soul,” 
Try this experiment, and prove a Vital Life Force 
exists in the air. When you are in pain or de- 
spondent take a deep breath, Hold it as long as 
comfortable—then noticethemomentary relief. 


This Amazing Free Book 


‘Would you seriously like ro know how to draw upon 
this Intelligence of the Cosmic, with which the air is 
permeated? You can use it to awaken the creative 
powers of your mind, and for making life an experi- 
tence of achierement, Use the coupon below for a free 
copy of the book, “The Mastery of Life.” It tells how 
in the privacy of your home you may learn to use these 
simple, useful, natural laws. 


-~--USE THIS GIFT COUPON ----- a 
Scribe V:D.M. The Rosicrucians (AMORC) 
rain 


my life. Please send me a free copy of the bool 
"The Mastery of Life.” a = 


 ————————— 


0 ———E——————E 
H Resicractant are NOT a religious organization 


a 


THE ROSICRUCIANS (AMORC) SAN JOSE, CALIFORNIA, U.S. A. 
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‘What’s he got 
that Ihaven’t got?” 


LOOK at the successful men you 
know. “What have they got” that 
you haven't? 

Very lite, probably. In most 
ways these men are no brighter or 
naturally more capable than aver- 
age. Many of them probably have 
no more formal education or better 
natural aptitudes than you. 

But that little extra they have 
important, They have the special 
knowledge and ability for which 
business is glad to pay well—they 
know the what, why and how of 
business. They have also the con- 
fidence and aggressiveness which 
come from knowing that they know and can apply 
their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same con- 
fidence and aggressiveness—if you are willing to 
pay the price in earnest, necessary study. For La- 
Salle has spent over 40 years developing, testing 
and proving, with over a million student members, 
spare-ti jing in certain specialized 
business fields. What scores of thousands of men 
and women—many just like you—have done, you 
should be able to do. 

You need not leave your home or interrupt your 
job; you need pay comparatively little money. But 
you must be ambitious and willing to study seri- 
ously. And soon after you start training, the results 
will begin to show up in your own confidence and 
in your work. For what you learn at home tonight 
is so practical that often you can apply it on the 
job tomorrow. 

How such do you want success—more money, a 
promotion or a new job, prestige and responsibil- 
ity? If you really want it, you will use this coupon 
to find out what LaSalle training can do for you. 
Ic costs only a postage stamp, but a coupon like it 
has been the starting point to real success for scores 
of thousands—and can be for you. 


LASALL 


Dept. 1083-R 417 So. Dearborn St. } 
Chicago 5, Ill. ) 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 108: 417 $. Dearborn * Chicago 5, Il 


I want to know how LaSalle can help me win 
success io the Beld T have checked below. Please 
tend: me your ice 48-page booklet shout, that 
and Your success cratsiog in it 
"Sock which hes 


Years" Promotion in One,” a 
helped many men. 


OHigher Account 
OGP.A. Conching 


D Bookkeeping 


Chew: LLB. Degree C]Induste'l Management 


Business Management [] Stenotypy 
(Machine Shorths 


EXTENSION UNIVERSITY 
#4 Correspondence Institution 
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LILES 


of Old Line Legal Reserve 


LIFE INSURANCE 


YOU ACTUALLY PAY 
nly *$2.00 © month ot oll 
‘apes for the emounts shown 
‘THIS 15 HALE THE PERMA. 
MENT RATE WHICH TAKES 
EFFECT THE 6TH YEAR. 


Here is a unique plan 
you budget 
your Life Insurance 
like rent. The rate is 
the same no matter 
what your age! The 
amounts vary but, 
even at 40 you can get 
$1086 of this Solid, 
Old Line, Legal Re- 
serve Life Insurance 
protection ! 


FOR MONTHLY | YOU GET 
PREMIUM |A POLICY 
FOR 


FULLY PAID-UP IN 
30 YEARS 
with no more premi 
ums to pay, yet your 
insurance continues in force the rest of your life. 
POSTAL LIFE operati New 
surance laws h 
and over the counter for 43 years 
policyholders everywhere. Over 

$14,000,000 in assets! More than’ $60,000,000 
paid out in benefits ! 
Postal Policies are participating! Mail Coupon 
today! 


Get the FACTS by ma 


Postal Life Insurance Company 
511 Fifth Avenue, Dept. D-S31 
New York 17, N. ¥. 


Mail me complete information about your new gy 
'$2.00-per-month", 30-payment Modified 5 
Whole Life Policy at my age. a 


Naat, 
Occur ratios 
Date oF Brntit. 


Apom 


an Prt Senee 
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find not one tite | PROFITS 


BLACK or WHITE 
APPROX 5000 


rete 


or Mae oe tee 


LEEWARD PRODUCTS 
.F 45M, 189W.MadisonSt.,Chicago2,t 


SHARPENER 


LAWN. 
MOWER 


MODERN 


and — 
FOR LAWN MOWER SHOPS + C| ) 


CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers * Hand, Power or 
‘Gang * 10 10 20 Minutes * No Dismantling 
jo Extra Attachments Needed 


SALES! 


from 5-inch edgers to 36-inch power 

veme ends of both lett 
eels, roller and motor 
in process. Bed knife is 


‘place when sharpening 
sharpened ia same brackets that hold mower in grinding 
position. No extra attachments required. One lever puts 
mower ot bed knife in grinding position. 100% steel con 


struction. Grinding head rides on five ball 
bearing races. Small, compact, easy t0 oper 
ate. Sharpens wood chisels, joiner knives and 
planer blades without extra attachments, 
Skate Sharpener Attachment Ai 
“Send For Free Bulletin No. 1B 


MODERN MFG. CO. 72o.be 


AUDELS CARPENTERS & BUILDERS 
GUIDES—(4 Book Set) 


[RLUEPRINTS) 
WELDING) 


5 
AUDELS PLUMBERS & STEAMFITTERS 
GUIDES—(4 Book Set! $ 


fares principles of madera plumbing practice 
iting and air Conditioning: 4 Yels i070 Paste: 
Diagrams de IMlostrationn. Each Voi, Sold Separately $1.50 a Vol 


AUDELS OIL BURNER GUIDE. 


if Tastallation, ervicing 4 Tepaits 
ial Burners. Wlustrated: Highly oe 


AUDELS ees HEATING GUIDE. 34 atthe: 


MECHANICS | 


DIESELS: 


By peumenc; 


STEAM ENGINES 


eran Expt 


AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE. 


Row from Cover to Cover—1280 Pages, Fully Ti 
Basle principles, servicing, operation # repair of Bs 
teffigeration & air 


‘AubELS: SH ERS 
HANDY ook AN AUDEL GUIDE IS A GOOD FRIEND! 


jerk, Step Up Your Own Skill with the Practical Facts and Figures of 
stone, Clearly written, Hoveotla! © Your Trade. Save time and money with right methods, shart cuts, 
iDELS’ SHEETMETAL labor saving ideas. CHECK NOW! You can look over ony 
ANDATTERN LAYOUTS $4 Avdel Guide in your home. Start the Easy Payments if satisfied, 
wee oe CUT HER Eo oe oe 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
82-K DISTRICT NATIONAL BUILDING @ WASHINGTON 5, D. C. 


as 


i 
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ae 


coctoser 1940 'f 


tmeoute sults 
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2111 W. Menchester 
os Angeles 44, Califor 


Rush me FREE fll perticulers ef once. 


| 
16 rorutar science 


Letters 


Not to Be Outdone 


Sir: 

In the “Voice of Science” page of the 
July issue you have an anecdote concerning 
some Russian engineers who settled a heavy 
piece of equipment into a hole by placing 
it on chunks of ice in the hole, allowing 
the ice to melt and the machine to settle, 
and then pumping out the water, 

American engineers use this procedure 
as a standard practice, using, however, dry 
ice, so they won't be bothered by pumping. 

L. P. Sara, Jn. 
Province Lake, N. H. 


Where Is Co! 


Television? 


| Sir: 


Just what stage is color television actually 
? Is it ready for the general public? 
Will the color television set be limited 
to color only or will it pick up a black-and- 
white image? 

Will the color set be larger and more 
complicated to repair? 

Will the image of the new color set be of 
the same standard of clarity as sets now on 
the market, or will the color tend to soften 
and diffuse the image? 

About what will these sets cost? 

Ouiven F, Ricranps, Jn. 


St. Louis, Mo. 


The Federal Communications Com: 
sion decided last year that color television 
was not yet ready for the public and that 
commercial color broadcasting should not 
be permitted at least until 1952, 

This ruling climaxed a dispute between 
RCA and the Columbia Broadcasting Sys- 
tem. CBS wanted present television stand- 
ards changed to permit the use of its me- 
chanical color system (see “Full-Color Tele- 
vision,” PS, July '41, p. 65), which it claimed 
is ready for commercial use now. RCA, 
which is developing its own all-electronic 
color system (see “Electronic Color Tele- 
vision is Here,” PS, Feb. "47, p. 100), argued 
that standards should stay as they are to 
let black-and-white television get going 
while color is investigated furthe: 

In effect, the FCC backed up RCA’s view. 


INVENTORS 


Patent laws encourage the development of inventions, 

We recommend that an inventor employ a registered Patent 
Attorney or agent. if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attomeys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ¢ TRADE MARKS © — COPYRIGHTS 
142-P VICTOR BUILDING, WASHINGTON 1, D. C. 


Send me your Patent Booklet, "How Te Protect Your Invention”, ond also “Inven- 


tion Record” form ot once. 1 understand this request does not obligate me 


Name..... 


Address... 


{ McMORROW, BERMAN & DAVIDSON 
{registered Potent Attorneys 
4 142.P Vietor Building, Washington 1, D. C. 
H 
H 
H 
H 
' 
H 
1 
H 
w | 


(WRITE OR PRINT NAME CLEARLY). 
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Jearn.Then, when home study is finished, youcontinue at 
the wall-equipped UE shops getting practical experi- 
ence, Fix and refinish damage, replace panels and tops. 
Learn up-to-date methods in use of tools, spray paint 
ing, welding, metal work—all under expert supervision. 


GET THE FACTS... FREE! 


UEI HAS TRAINED THOUSANDS for opportunity 
fielda, and students are making good. If you want to 
et ahead, send coupon today for free facts on AUTO 
BODY AND FENDER REPAIRING. Don't delay! 


3 
5H fiel ‘Dept. 3108-X 
‘Chicago 14, ilinols 


H ————— 
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‘Yes, I'm interested! ‘Send me those Free Facts about 
Auto Body and Fender Repairing. 


NAME. 


ADDRESS. 
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Regardless of which color system is even- 
tually adopted, it seems likely that the re- 
ceivers will be more complex and expensive 
than black-and-white sets. They will prob- 
ably give pictures of comparable sharpness, 
however, and will be able to receive pro- 
grams from both color and black-and-white 
transmitters. 


Sir: 

On page 135 [June, “Streamlining Speeds 
New Subs”] you have two pictures of the 
best boats in the Navy. I served on sub- 
marines during and after the war. In fact 
after the war I was in the same squadron 
as the top pictured boat, and for your sake 
I hope the officers and’ crews of the two 
boats do not see the June edition of your 
magazine. 

The two boats’ names are reversed, as 
can be proved by the number “484” on the 
top picture. I am unable to tell just what 
boat the bottom one is, but the top one 
is the USS Odax (SS484). There is a very 
friendly rivalry between the boats of the 
fleet, and I think this might cause some 
comment, 


le Sub Trouble 


J. D. Troma 
Lincoln, Neb. 


PS can usually spot its subs pretty well, 
but in this case the pictures were reversed 
after the story was written, causing the 


| mixup. The top sub is the USS Odax, the 
| bottom one the USS Pomodon, 


Invention of the Age 
Sir: 

I would like to see them make a set of 
car brakes that would get tight when the 
driver did. 

Monty Wirseck 
Edmonton, Alberta, Canada 


Twice as Confusing 
Sir: 

There is one matter I would like to be 
straight on in your August issue, Under the 
“miscellaneous” part of the section “Popu- 
lar Science Opportunities” I noticed the 
Abacus priced for $3.50, while in your arti- 
cle by W. D. Loy [“How to Use an Abacus,” 
p. 86] there is one for $6.50. Since they are 
both made by Loy and are supposed to be 


PATENTS. 


A patent is a valuable right. On the basis of a 


constitutional provision Congress has established a 


system under which inventors may secure the ex- 


clusive right to prevent the unauthorized use, manu- 


facture and sale of their inventions for periods of 


seventeen years. 


tion by obtaining a patent. 


Unless an inventor is thoroughly famil- 
iar with such matters, he is advised 
to employ a competent registered patent 
attorney, as the value of patents depends 
largely upon the skillful preparation of 
the specification and claims. 


The inventor secures this protec- 


We recommend that you authorize us 
to conduct a search through the United 
States patents pertinent to your inven- 
tion and to submit a report setting forth 
our opinion with respect to patent- 


ability. 


This firm is registered to practice before the U. S. Patent Office and is available to 
assist inventors in the preparation and prosecution of their cases. Detailed information 


and the preliminary steps to take to obtain patent protection will be furnished upon 


request. Form below for mailing convenience. 


VICTOR J. 
Evans & o. 


tion For Inventors” together 
tion” form. 


PATENTS 


TRADEMARKS 


REGISTERED PATENT ATTORNEY 
340-L MERLIN BUILDING, WASHINGTON 6, D. C. 


Please send me without obligation a copy of your booklet “Patent Protec 
pour convenient “Evidence of Inven- 


COPYRIGHTS 
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Law 
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the latest design, what is the great differ- 
ence, or is it a misprint? 

D. E. Lupwic 
Reading, Pa. 


The $3.50 model advertised in PS is 
smaller than the one used to illustrate the 
story. It has only five columns of beads, 


The Japs Did It, Too 


Sir: 

In the March number of Poru.an ScieNcE 
[Japanese edition] we have learned that the 
Electronic Engineering Research and Man- 
ufacturing Company, of Hollywood, has an 
intention to build a pick-up system of a 
carbon microphone of high efficiency direct- 
ly connected to a loudspeaker system, thus 
dispensing with vacuum tubes or any am- 
plifier [PS, Amer. ed., Feb. ’47, p. 188]. 

Incidentally, we had the same idea as 
theirs and have succeeded in putting it in 
practice to some extent, which resulted in 
the invention of a sort of carbon microphone 
[shown below] of special composition which 
can stand the direct current of 1.5 amperes 
or more at 12 volts, It can work well with 


Japanese version of amplifierless sound system 
Gonsists, simply of mike | (left), loudspeaker 
(center), and rectifier (right), required only 
+hen alternating current is used. Entire set, 
including rectifier, weighs less than 23 pounds. 


the help of the re-entrant horn type of speak- 
er, so that no vacuum tube is needed. . . . 
R. Nowa 


Yamamizu Co., Ltd. 


Tokyo, Japan 


Farmer PS, Hard at Work 


Sir: 
Your magazine is very helpful in furnish- 


Ro voursexr of economic worries and 
that’s how you feel. 

1.C.S. can show you how. Greater 
job security, more responsible work, 
higher pay, a home of your own—what- 
ever you want is attainable if you qualify 
as one of the trained men vital to busi- 
ness and industry. 

In today’s world, untrained talent 
doesn’t have a chance against expert 
knowledge. That's the reason why so 


(=I 


Free as a 
balloon ! 


many ambitious Americans are studying 
I.C.S, courses in 400 technical and com- 
mercial subjects — readying themselves 
for the big rewards. 

LC.S. receives more than 1500 let- 
tersa year from students reporting salary 
increases and promotions. Mark and 
mail the coupon as they did — and you, 
too, can be on the road to economic 
freedom. It’s a grand and glorious 
feeling to join the successful! 
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ing practical ideas and showing the scientific 
methods of doing many things. 

As a farm boy and amateur inventor, I 
find many useful ideas in your magazine, 
but I have one suggestion to make. Why 
doesn’t some company print a “Popular 
Farming” or “Farm Science”; in other words 
a magazine similar to PoruLan SclENCE 
that shows all the new farm inventions, 
ideas, machines, etc.? . . 

Hoyt Pattison 
Clovis, New Mexico 


Hew Not to Clean an Air Strainer 
Sir: 

‘Thanks for “How an Expert Does a Tune- 
up” on page 168 in your May issue. 

Frankly, though, I would not want Mr. 
Riccardi to do a tune-up job on my Chevro- 
let. He is probably doing more harm than 
good to the carburetor air cleaner. You will 
note in illustration No. 11, on page 171, 
that he is drying the cleaned element with 
compressed air. 

This is what the AC Spark Plug Co. says 
in its manual on “How to Service Air Clean- 
ers”: “Warning! Never use air hose to dry 
out cleaned element. . . . It is apt to blow 
holes in the element, allowing air to enter 
the carburetor without the benefit of filtra- 
tion. . . 

The element should be given a good 
shaking and never cleaned with an air hose. 
I wonder if Mr. Riccardi knew about this. 

Boyce E, Miter, Jn. 


Macon, Ga. 


Reader Miller is right. The AC Spark 
Plug manual says just that. Apparently both 
PS and Mr. Riccardi were caught napping. 


Correcting Our Skysight 
Sir: 

As a former teacher of aircraft recogni- 
tion, I must needle you on misidentifying a 
Lancaster bomber as a British B-24. The 
two aircraft depicted refueling in flight, on 
page 79 of your August issue, are both 
Lancasters. 

Bevin Sarre 
Brooklyn, N.Y. 


Expert Smith (captain, USAFR) was the 
first of many readers to spot our slip. The 
British have used B-24s for refueling in 
flight, but this time both were Lancasters. 
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Added training in Electrical Refriger- 
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G.I. APPROVED. 


Founded 1899 8. W. COOKE.President 
ELECTRICAL AND 
RADIO SCHOOL |: svpxess.. 
500 So. Paulina Street, Dept.78-73H, CHICAGO 32, ILL. | _,., 


ocroser 1948 25 


YOUR KEY TO MORE MONEY 


in electrical 

maintenance 
and 

repair work 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 
5 vols, 1826 pages, 1724 illustrations 


Gives you thi ny wiring oF motor job, 
Five books show you HOW—to install all types of moter and 


book ls full "of trouble-shooting 
symptoms, causes, specific remedies, 


Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 
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St NY 


| Mome Aarons 


INVENTORS: 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent, 

‘The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 


. 

: 

. 
937 Columbian Building, Washington 1, D, Cc. 
—— 
PATRICK D. BEAVERS, Registered Patent Atty. 


937 Columbian Bidg., Washington 1, D.C. 
Please send me full information on how 


to secure Patents & Trademark Registration. Ml 


Name. 


Street. 
City. 


an 
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‘A Correspondence Institution Founded in 1890 


FREE! 


SEND 
FOR THIS 


ALG A tnc,, Witholt Bite, Dept. 128, Springfield, Ma, 
NEW HELP FOR 


laa 
‘So dow't tet Sour rupiure 
{lis todas. Mailed'to sou in'Dlain 


“Here's Our GREATEST Combination of Training Advantages IN'17 YEARS to Help: YOU... 


Learn ADI ond TclevISON 


_ you KEEP cauiement 


Here's good news . BIG news... our 
BIGGEST NEWS in 17 years. Now, AT HOME, 
you can get one of today’s most effective 
combinations of Radio-Electronic training 
aids... and you KEEP ALL EQUIPMENT. 


‘Mail coupon TODAY! Get FREE FACTS about 
D.1.1’s amazing new home training. See how effec- 
fvaly D-IL propores you to earn good money 

feresting work... enjoy a grand 
‘America's thriling Radio-Television- 


You BUILD and KEEP this 6-tube 
“SUPER” RADIO RECEIVER... 


« «8 one of your many 
icetsto help you get valuat 


A Jewel-Bearing, Self Powered 


MULTI- METER 


You also ri 

the neces: 

fi whi 
struct and ki -++@D.T. I, Exclusive! 
valuable, commercial- = You also receive the loan 
type test meter, which of a) 16 mm. Mov 
you earn while ‘Gad many, reels! 
“Learn-By-Seeing’ 
bette po 
ke a leacher In yout 
ving. you an EXTRA, 
edvantage mony say is worth 
the cont oF the eeaire wrelnings 


Modern CHICAGO LABORATORIES. 


. p 1 con get all your prep 


. on 
Em Htective waniornen SERVICE helps you get stortedt crs 


‘Upon ing your trining you con get the some 


sek Topayg 
i 


Bh tei : Send me complete deteils showing how 1 may make my 
he bald a eee 


— TRAINING, Inet FS Address» 


ences Nasess 
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Famous BAILEY 
TECHNICAL SCHOOLS 


BIG BUILDING BOOKS Ff 
ep | 


oa 4 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


‘Your future success depends largely on the rey 
utation of the school You attend. Don't take 
chances! Train at America's foremost achool of 


tmechisical specalization. Balloy tp recogntted 
and approved by industry. Bailey graduates 
get the top pay Joba! Gal. Approved. Seud 
for FREE Catalog. 


BAILEY TECHNICAL SCHOOLS 
peows | 1656 So. Grand Bivd., St, Louis, Mo. 
BETTER JOBS—BETTER PAY UP-To-paTEe 

A nation boom is in tut EDITION 


srmanent ret. 
ips solve buliding 


DEGREE IN 
27 MONTHS 


‘stupation, ewotarer's same 


et 


SCHOOL OF ART 


W, Jackson Wivd., Chicago 4, 11h. 


WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


START 

AS HIGH AS $3,351.00 YEAR 

Railway Mail a tography 
Expected Soon 5 Or 

Start $2,750 Year f. “ 


Pmrog ytd f PLEASURE or PROFIT 


Veterans Get Preference = /” | FREE of charge lst of 


U. 8. Government bij i af Learn at home. Spare time. Practical basic 
so-rege Book on chit 7” Xs Saat FRE kas i (cic: ena “eat aay 
Servico—FREE—Pre- book describing salaries. vaca- 

Forserret home” gO uote deer ng, De 
or ecarinanons” OF yaks ily Wor obo te 
a 

Mast covpon 7 

od ca 
a E22 SSSUSE"SSoeeraniee Ts Mera Poctwtpty. Tl 
ME iis Sea ORES oy aoe Naa 

J Foe ee 

ae, dane 

F sairecs vet co 
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You come 
tn Chicago 
yent, moet modern equibe 


3 ITI trains you In this bx par 
feid tarbandle essential service work 


Re 


INDUS 


Formerly the tL Cooke School of Electricity. 
Dept. K-2, 


RIAL Seeman INSTITUTE 


geration & Alc Conaboning Institut 
2150 LAWRENCE AVE. CHICAGO 2: 


Prepare Start Training 
in Spare Time for a BETTER JOB in 


Good Practical Training Pays Rich Rewards in 


BIGGER PAY and Steady Advancement 


AMERICA’S FOREMOST SCHOOL of PRACTICAL TRAINING 
preparing ambitious men for greater opportunities since 1916 


‘#04 Now is the time to lay your plans for a better job at better pay! Get 
the facts about your future in the amazingly FAST GROWING field of 
Refrigeration, Air Conditioning and Heating! Men who know how to in- 


stall,repair,rebuild and maintain this equipment are going ahead FAST! 
But many more fine jobs are open NOW in this rapidly expanding indus- 
try in both the home and commercial equipment fields, Experts say the 
opportunities are almost unlimited ... BUT ONLY THE PROPERLY 
TRAINED MEN CAN QUALIFY! 


is backed by more than 30 years 
ind experience, We have elven 
foday 


im a few months this 
trsiniog gives you solid, practical, Gownsto" 
‘arth knowledge and experience you need. 
You don't hayeto leave home or give up your 

jo. Then you come to the huge (TE 
Shops in’ Chieago for FOUR FULL WEEKS 
‘of uction “packed practical experience! 


thos 


Sing and ihe practical The rained 
mans rendy to handle any practical jo inthe 
industry. And 111 helps you find Your jobt 


ITI residence training 
is fully approved under 
the GI Bill of Rights. 
Check coupon for spe- 
cial veterans’ bullet 


NON-VETERANS: get 


the facts about conve- 
nient ITI tuition terms. 


ADDRESS = 


orry____soxe 
‘ARE YOU A VETERAN, 
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acquire 
NIGHTS AT HOME! 


LA L.L.B. DEGREE 


LaSalle's famous Law Library—used as refer~ 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law s 
prisingly fast, in spare hours at home, for busi- 
hess and professional advancement. 

‘Thoso 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 
Ainglogal probleri< not by memorizing rules, 

for two FR. 
for Leader 


are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
4175S, Deorborn St, Dept. 1083-L_Chicage 5, tL. 


Send me your two FREE booklets deseribed above, 
without obligation. 


Name. 
Stree 
City, Zone & State 


"A PRACTICAL RADIOMEN 
Your FCC License Is The Next Step Up! 


Better radio Jobe require an FCC license. We 
nin and-coach you in s few short weeks to 


Koti but you must have some practical WMA 
eee CI BOOK 


Of Your: radio experience tg get Free Book, 
Shidw to Pass FCC License Sxams.”” 


Pi FCC Exam with Ease 

gm writing tha, letter with, lion 
wo"your and "Nilvon's Man 

‘ure helped. me Dass 

Leet ee 

1 Erevan itis 1 tna) 


Peorerminat rewee  cieccland 3, One 


fasteur license 
ing an outline. o 
[taberience or training: 
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Do You Make These 
Mistakes in English? 


instead of “between 


S Rina tr ate Re oe 
FREE | BOOK ON ENGLISH {22.,:(.,{iuaf: 


ORNAMENTAL 
jee HORTICULTURE 


A thorough, constructive home training for employment or ad- 
vancement in Nursery Operations, Park Supervision or main 
tenance, Landscape Designing or Landscape Gardening, My 3 
way Plan shows you how to start your own business, get a 
better job, oF enrn extra money in spare time. Send for Froo 
Book. APPROVED FOR VETERANS, 
NATIONAL LANDSCAPE INSTITUTE. 

Dept. PS-10, 310 So. Robertson © Los Angeles 36, Calif, 


PHOTOGRAPHY, 


STUDY AT HOME, Photography offers ever 
increasing opportunities for well-pald, fas 
hating curgurs, usceee-proved Mf i 
training qualifies you at home, Also resident 
courses. 38th year. Details FREE! 
NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
33 St HN Ye 


Dept. 5, 10 


CORRESPONDENCE COURSES IM 


RADIO wd ELECTRICAL ENGINEERING 


ation 


Se 
‘ree coplen of school cata 


‘SCHOOL, Box 931, 8. 


Prien Ansa 
eet At ed 
fen eeeererwerrst as 
Bercat ceumsion Weert oa 
Sngrearene Marisa Wa 
Romrceinan coma te 


NATIONAL BAKING SCHOOL 
sa18 5 "mlengen ve 


rabente 1367; Onlcag 


BRAND NEW SURPLUS SPECIALS 


Gece AND NUCH NORE (sung. wt 


| |LeaTaRE 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


eat, modern Radio, 
ined Radio. ti 


Instruction 
Material Are Up-to- 


‘Training 


of National Behoole-train 
You Learn by Building Equipment with 
si rd 


YOU GFT THIS AND OTHER 
VALUABLE INFORMATION IN 
THE FREE SAMPLE LESSON: 


APPROVED 
FOR 
VETERANS 


Check Coupon 


5 rae 


NEW PROFESSIONAL MuLTITesTER NATIONAL SCHOO! 


LOS ANGELES 37, CALIFORNIA. EST. 1605 


INCLUDED 
Notional Schools, Dept. PS- 10 (Mall In envelope 
4000 South Figueroa Street or paste on penny 


Los Angeles 37, Colifeenia 


the books mentioned in your od including 
n of your course 1 understand no salesman 


NAME. AGE, 
ADDRESS. 
crry, ZONE...... STATE. 


check here if veteran of World War It 


GET THE DETAILS—SEND THE COUPON 


NOW! You Can 
LEARN ELECTRICS 
MOTOR REPAIR! * 


A GOOD PAYING MODERN PROFESSION 


Only $5 for the complete training 


“LEARN FAST He 
Set sear alee! tat 


Bog, He 


ey. 


A MADE $14 PER DAY 
While Still Learning 


“By the time I finished half your cou 
T'was making $14.00 per day. T have mags 
suet ane “more han pay 
for the course" gm, West 


[at ELECTRIC 
APPLIANCE 


We Teach | REPAIR & SERVICE 


How to Repair | yor 4 man hanily, with tots, and 
Washing ‘with ‘hts, bane 
‘Machines |S 
Vacuum 
cr 
Electrie 
1 Include A 
BIG KIT 
of special 
pion 
ot 


NO EXTRA COST 
MAIL THIS COUPON for FREE BOOK 


PACIFIC TRAINING SCHOOL 
21Y So. Broadway, Dept. S-B10, Los Angeles 3, Catit. 


Dear. Siat Plea sad oe, without shligation, your fe 
booklet and complete details 


Name 


Address. 


city 


STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 

Ineger earnings. and. afe Digger successes im Dusineas and 
mite, ite. Opportunities NOW greater than ever betore: 
snd for Gur Catalog 


ARTS and SCIENCES 


Courses in Philosophy: Education; Letters; Public Hei 
Medical “Jurisprudence: "Psychology: -. Sociology:, Physi 
Chemistry Plastics: Geology: Polltical Science; Theolony’ 
Business and Commerce; Accounting; Mathematics; Sta- 


tsties: Agriculture, 
ENGINEERING 


Courses in Electrical. Civil, Mechanical, Drafting, Archt- 
tectural, Steam, ‘Aeronautical, Radio, Structural, Minin 
Industrial, Petroleum, Marine, Chemleal, Diesel,” Automo- 
bile, Refrigeration, and” Air Conditioning Engineering. 


LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series couiege grade textbooks. Courses aisg tn Commercial 


McKinley: Meosevel i 
EEL NG 
[AUT INE! IG 


AIRCRAFT id ENGINE MECHANICS (A & E) 
Train on fomous Nerthrop Field — New classes starting soon. 
‘Write for illosrated cotolog. 


HELP oe 


products. 


Information, tree. 


‘Complete 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


JOHN N. RANDOLPH 


Registered Patent Attorney 
205 Columbian Bui Washington 1, D. C. 


TENTS! 


AND TRADE aad 
¢C.A.SNOW ECO. \ 


REGISTERED PATENT ATTORNEYS 


WRITE FOR INFORMATION TO 


WASHINGTON 1, 


IF YOU WISH TO PROTECT YOUR INVENTION, 
You should toke steps to, protect it by @ U. 5 


AMAZING MAGIC ULTRA-MIKE 
‘Without wires, lets you broadcast through 
your own radio. Simply turn oa radio and 
tune to any clear chanoel berween 1250 
and 1700 KC. For home, office, restaur- 


LAFAYETTE 


RADIO BEGINNERS 
HAMS and PROFESSIONALS 
AMERICA’S GREATEST RADIO VALUES 


EXCITING FM 
TUNER KIT 


EASY TO 
USE 


Astonishing 


FM reception 
at a rock-bot- 


108 me band using the new 
FreModyne circuit. 1-14F8 
and 1-35W4 tube. Connect 
hhigh impedance headphones to audio ourpot 
for a complete FM receiver, Can also be 
played through conventional AM receiver. 
Complete including, instructions, fess cubes. 


No. 24531 
535 


Tube kit $2.46 


PLAY RECORDS REMOTE THRU RADIO 
‘Supplies sulfciene power to play records 
through radio receiver at full volume ia 
‘other rooms, without wired connections. 
Oscillator frequency variable between 1330 
to 1700 KC. Small enough, 4° x4" x2", 00 
gn an said reed plo: $9 
No. 24531P complete kt 
No. 117N7-GT whe. 4 
SPECIAL BURNING PENCIL 
6 in 1 electtic tool. Easy 10 
tse, Ideal for personal matk- 
og and decorative burning. pi 
of wood, leather, velvet, cork. 
Emboses fol. Forms plastic. 
(brass tips are fnerchange- 
able. Complete kit— pencil, 
plastic, cork inslated grip, 
6 colors of mecal foil, emery 
cloth, and instruct 
ne. issear. ons 
RUGGED SELENIUM RECTIFIER 
May be used to replace 11726, 11723, O¥4, 
and other rectifier tubes and socket in ACDC 
Bautery type porable radio, Intercoms, es. 
Peak inverse V. 380 V; 100 milliamps max. Mi 
114" squate x 11/16" high. Amazing valve. 75 


LAFAYETTE-CONCORD a 


100 Sth Avenue, New York 
‘90 W, Jackson Biv, Chicago 
110 Feder t, Boston 


29 W, Madison St, Chicago 
265 Peachve St, fata 
24 Cantal Ae, Newark 
542 E. Fordham Ra, Broa 


fo, sumeten New low pe 
tne zaster, baney oroands OS 


MORE THAN A TOY... 
A REAL 1-TUBE RADIO 


ak 


“Whar a gife for your favorice child? 
Dials like a phone— brings is 
favorite radio program. Its colorful, 
plays anywhere, Not a crystal set, uses 
1-3A4 in a super regenerative circuit, 
Permeability type tuning. Complete 
with tube and bacceries, on $4175 
No, 245451 


BEST BUY 12” PM SPEAKER 


Alnico V Permanent Magnet Dynamic 
1% voice coil with 68 ohm im- 

ppedance. 14-18 W. capacity. Dust proof con- 

struction, Ideal for fine FM reception, public 

address work, etc. An unbeatable value, 

limited quantity. 

No. 587010. 


PAGE CATALOG! 
BULGING 
WITH BUYS 


‘Or shop in person at aay of our outers, listed 
below. You're going to save plenty either way! 
Your copy of the extalog is waiting right now. 
Rosh this coupoa on a penny post cand at once. 


Rush the coupon below for your copy of this 
foot q 


A PENNY POSTCARD 
WILL BRING YOU THIS 
WORLD'S FINEST RADIO 
CATALOGUE FREE 


Pies ruth FREE catalog No, 89. 
1 Please rush FREE television bulletin. 
‘Please fil atached onder, 


a 
aaa 
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AMAZING 
NEW 


FACTORY-FINISH TYPE 


One Quart Covers! One Hour to Apply! One Hour to Dry! 


{ Makes Your Old Car 
ropiceor \. ) Gleamn-Like New! 
INCLUDED AT NO EXTRA COST 


Now you can quickly and easily make your old look almost 
NEW! Just give it a speedy coat of new “SUPER” CARONIZE. 
With"SUPER” CARONIZE all back-breaking labor is eliminated . 

NO BRUSHING, SPRAYING, MASKING, BUFFING OR SCRAP- 
ING is necessary. Simply clean car and WIPE ON this sensational 
new fast-drying paint. In just a short time, your car GLEAM 
with a mirror-bright finish that LASTS FOR YEARS. “SUPER” 
CARONIZE won't peel, crack, chip in spite of rain, snow or sun. 


THE RESULT OF MONTHS OF LABORATORY RESEARCH 
sory some type 


intalns genuine THERMOREZ, 
sed in Rnishing newest care. if you are getting 
‘may increase your trade-in value $100 and more, 


16 CHOICE OF 
BEAUTIFUL AMAZING FOR AUTOS and 
Pefibidttt wel 1001 OTHER PAINT USES 


AT HOME 


The only wipe- 
Coronite colors ore wonderful 


on enamel in America 
that gives you s Suyene WHET 
fusgantee against chipping 
Erickine or peeling when applied 
according to directions. 


“Super Caraize White i absolutely ee plowing 
Use coupon below. Send us your color 


ng 
cond ll household woodwork 


choice today! Pay postman only $2.95 
AMMAR Plus postage. Or send cash and we 
RUSH ORDE: ¢_ PAR posties. OurDooRS 


Please send me 


H COLORs: 


Out and Mail This Coupon Today! Send No Money! 


: ats. of 
| “Super” Caronize at $2.95 per qt. 


Pertect for all town furniture, 
swings, bitd-boths ond other 
mended fer boats, canoes, et, 


ON THE FARM 


for troctors ond cll 


LJ remittance enclosed plus postal charges porlors, office’ ete. 
CARONIZE, INC. psi “Sic srme” AGENTS & DISTRIBUTORS 
V Write for Free Information Today 
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dae 
AIR CONDITIONING 


Learn wi 


hy we say, “It means something More to be a C.T.1. Man” 


Mail Coupon TODAY for Valuable FREE Booklet 


There may never a 


men who wai 
to get in on 
started with 


ning have leading place in fast growing 
fields of our time. n paid well to service, install, maintain, 
repair, rebuild household and commercial refrigerators, Important new 
developments such as Frozen Foods and many new industrial uses, De 
mand for commercial installations in restaurants, butcher shops, tavern 
florists, bakeries, ete.—air conditioning in homes, offices, shops. 


Refrigeration and Air Condit 


n be such opportunities for Begin your training at home in spare time, finish 
nt better jobs or business of their own in our big, modern shops, or come directly to shops. 
ground floor and go up fast! Many At home you get C.T.1.’s SHOP PROVED HOME 
‘small investn who built good, STUDY instruction—actual shop experience has 


prowing business. If over 17 and under 60 gone into the practical lesson assignments. hat is 
how you can get started. Consultation and placement | why it is easy for mechanically inclined men to 
service whether you are interested in worthwhile job or | learn by our Home Study training and start on 


felting up your own business. actual refrigeration work. 


—V 
Cam 


KNOWN SCHOOL 


the same high standards. 
fits of CONSULTATION AND PL 


REE: 


ONE OF THESE GREAT FIELDS 


» Give Yourself the Backing of 
A Great Growing Industry 


C.T.L. has made its slogan, “Better Training in Better 
n school selected by Army to train #¢ 

‘were active in training Auto and Dic: 

ind shop training programs it has be 


Commercial Trades’ Institute, Dept. A1-10 
1400 Greenleaf, Chicago 26, Ill. 
FILL OUT @ CUT OUT @ MAIL TODAY 


FACTS FREE FOR MEN WHO WANT TO GET AHEAD 
Dept. A-10 


ARE, 


{soo w: Greenteat, Chicago 26. 


NON-VETERANS 


land other Information about the eld 1 


{So (MBS 


IMPORTANT INFORMATION 
ling HOW TO GET STARTI 
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ge F. Jowett 
Wena Birenizentiion 


Enjoy My “Progressive Power 
oat 


eve Iatitute of Pye Cutare 
asa Fithvense We Leite 
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LEARN AT 
Home 70 Mf UNT B RDS 


Now Write rooay. (4g 
Send Postal TODAY for FREE BOOK. ‘State AGE. 


| N.W. SCHOOL OF TAXIDERMY, Dept. 2670, Omaha, Neb. 


ees 
eral [RTOONS 


DON’T COPY—LEARN TO ORIGINATE! 


ch You, HOW to, CREATE ORIGINAL 
‘Shee "You may 


£21 Borington, Winona 
{olny for Inferno’ sed ira 


B&I MANUFACTURING CO, 
Dept. M — Burlington, Wis. 


ht switch plates, wall pr 
Also luminous pictures, « 


‘holes ot HOME JOBS Easy 


Save Money - Enjoy the Fun 


of Doing it Yourself! 
Keep Your Home, Furnishings 
and Equipment Up-to-date! 


i 4 

DRAKE’S s 
CYCLOPEDIA 

Tells Everything — Shows Everything — Repairing, 


Remodeling, Modernizing, Carpentry, Painting, 
Decorating, Plumbing, Heating, Electric Wiring 


KWo OF BOOK! and Appliance Repairs, Furniture Repairs, Efe. 
640 Fact-Packed Pages! ‘This amazing, practical and simplified book shows 


How to do idreda of lobe yourself ana aizalnete 
sapesetie Inbar soma sod Sanosing delays, theo 

1000 How-to-do-it 

Illustrations! 


how to adjust, install and repair all kinds of 
household electrical and mechanical appliances 


and conveniences. It gives the answers to hun- 
dreds of home making questions and saves time, 
trouble and money. It gives step by step Instruc- 
tions, explaining the simplest and least costly, 
effective methods for hundreds of jobs requiring 
only ordinary materials and simple hand tools 
which anyone can use. 


More Than 700 Jobs 
Like These Explained 
and Illustrated! 


Use this amazing book to improve your home in 
many ways, to make alterations, extensions and 
repairs. Use it to rejuvenate and modernize your 
equipment and furnishings. Use it to make your 
home the delightful livable place you have always 
wanted, without having to worry about the cost, 
With the Householders Cyclopedia to guide you, 
that extra attic room is easy, the basement play- 
room becomes a reality, modern plumbing and 
Wiring, efficient heating and other improvements 
ean easily be yours. 


Get this helpful book now. Turn spare hours into 

the things you want and save money besides. Mail 

the coupon below for quick delivery right to your 

home. Mail to Frederick 

J. Drake é& Co., 117 Green 

Bay Road, Dept. 57 Wil- 
c 


‘ELECTRICAL 
CONVENIENCES 


PAINTING AND 
Leal 


HOUSE REPAIRS AND 
DHPROVEMENTS MISCELLANEOUS 


N Information that Simplifies Hundreds 
\ of Jobs and will Save Hundreds of 
_—— _ Dollars for you Every Year! 
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LINGUAPRONE 


is your 
to the World 

In your own home, alone or in a 
‘group, you can now learn to speak 
{3) SPANISH - PORTUGUESE 
FRENCH + RUSSIAN 
ITALIAN + GERMAN 
‘or any of 23 other languages by the world-famous 


LINGUAPHONE 
Conversational METHOD 


You learn the new language by listening 
to voices of native teachers. It is amaz~ 
ingly simple; thousands have succeeded. 
inguaphone as a notable 
in simplifying the mastery of 
languages. That is why so many Lingua- 
hone Sets are used in schools, colleges, 
@s an aid to fluent speaking. 


G 1 BILL OF RIGHTS 


SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
95 RCA 


| 

LINGUAI 1 
New York 20,N.Y. | 

Send me the FREE Linguaphone Book. i 
| 


om C,.om not 2) @ World Wor II Veteran 


Prints & 
Illustrates 


Ic Post ‘Cards 
ree Ee 


Learn how thousands of business 


SEND NAME 


CARDMASTER COMPANY 


4546 RAVENSWOOD, Dept. 1610, CHICAGO 40, ILL. 
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REFRIGERATION 
AIR CONDITIONING 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 


Service, Maintenance, Installa 
Weite for Details 
COMMERCIAL TRADES INSTITUTE 
202 SO. 20TH ST., BIRMINGHAM, ALA. 
Veterans Inquire About GI Training 
Member: Southern Association of Private Trade Schools. 
—————— 


BE A REAL ESTATE BROKER 
pays BIG! ES EASY TO LEARN Start and 


spent tons mm Comre | Ree 
fetes a re hc a ton 


MEAT CUTTING 


WATIONAL! 


Mae mbes sanding. sinding punt soreing: So ge 
i st keep mouth 
ssa 


fo operate 
cement erain dust, Has 9 oa. 
i today. 


PORTABLE Lead SPIE $1 82S es 


ait Rad aie 


MODERN MANUFACTURING CO., 160 H. 


He y f 4 
HIGH INCOME - Travel - ADVENTURE 


.. .await in World Trade. Some World Traders travel all over 
the globe enjoying a luxurious living as they go, supplying 
traders in other lands with U-S.A. produets or buying Import 

nerchandise for customers at home, Others conduct their 

port business, either full or part tine, from here by 

or 

‘An Uncrowded Big Money Industry u 
United States World Trade has passed the $18 Billion mark. Its $60 BILLION EXPORT MARKET 


the past, beginners have had to receive their instruction “on the ‘SEEN AS MARSHALL PLAN RESULT 
job” or by taking courses that required full time class w Men well Informed in Work 
This has greatly limited the number of trained men and women predicting a $60 Billion market ne 
in Export-Import. But now, through an amazing new teach Exports alone over the five years for, 


LEARN QUICKLY AT HOME {MUlPlan (E.R.P.) and a great increase 
For quick results. you iow study Export-Import at nual Imports Inte tear weet of 8 
home under the system used for years in on-the-job train- fhe pate thls country, The p 


# the plan Is to stimulate World 


ing by a “hard-facts,” practical Exporter who learned 
for U, S. Exporters and t 
£ Impo 


this business not by academic theory bul through ye 
of active trading with ners in almost every na 
in the world. 


ALL PRACTICAL—NO RED TAPE 
You train with copies of authentic documents. from 
the Mellinger Company files. You learn from simply 
worded, plainly stated facts about the actual work- 

ings of Exporting and Importing 


BUY AND SELL WITHOUT CAPITAL 

‘You need little or no capital to start your own busi- 

‘ness. My course shows you how I have made big com- 
‘missions — and how you may, too — acting as buyer 
for customers abroad. You can do a world-wide bus 
ness by mail order without investing your own money 


Past Experience Unimportant in the goods. 

No previous special experience or schooling is 

necessary. I teach you simple, direct methods based You Can Operate Anywher 

‘on my own 25 years of practical experience. You ‘You can operate your business on a mountain top in Vir- 
use my experience. You do not have to know or ginia or on the plains of Nebraska—in your own home— 
study a foreign language. anywhere. Any man or woman can export. You don't have 
WORK FOR OTHERS to live in a city. Your customers are all over the world. 
Export-Import includes practically all businesses, ACT NOW FOR QUICK SUCCESS 


which means a great variety of salaried positions 
for trained men and women. Thus there are 

branches of this great industry which are of interest 
to persons of practically every taste and aptitude 

Wierare gad te provide employment counsel to out 
students, 


OR START YOUR OWN BUSINESS 

The really big money opportunities in World Trade 
are through conducting your own business in which 
the profit on one good deal may equal a year's salary 


Fortunes are being made in World Trade as you read 
these lines. Start now and get established while THIS 
FIELD IS UNCROWDED. World Trade certificate 
awarded on completion of course. LOW PRICE will 
surprise you. Send coupon today. Air mail reaches me 
‘overnight. 


8. t. MELLINGER, Director, 1422-86 Westwood Blvd. Los Angeles, Calif. 


MAIL FOR FREE DETAILS 
18. L Mallinger, Director, The Mellinger 


working for others. I tell you in my course how to start ; 1422-86 Westwood Bivd., Los Angeles 24, Calif. 
your own full or part time business in a samil office or Please send FREE LITERATURE showing how | may enter 
even in your own home. You may be surprised to learn QS {the profteble career ot Werld Trade, 
that itis simpler to own your own business in Export than® 
itis to open a small store or shop. { Name. 
i 
INQUIRIES FROM ABROAD answered via Air Moil with full City. State. 


Veteran?___Occupation?. As 
Location preferred?. 


‘alte trade co-operation plan. 
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Learn a Skilled Trade NOW! 
Practical, Thorough 
SHOP TRAINING! 


IN OUR LARGE CLEVELAND SHOPS 
| Refrigeration and Air Conditioning 
{A Heating Layout, Installation and Servicing 


Expert Individual Inst 
Learn by Doing —the Practical Boston Tech 
Shop Way —then You Don't Forget 


These Growing Industries Offer You... 


1 Opportunity to be your own boss 
(Little capital needed to start) 


FOR MEN WHO 
QUALIFY IN 


DIESEL 


await men qualified in Di 
ment. Can you take a 
ment opportunities in this fast-growing eld? 


COMPLETE DIESEL COURSE AVAILABLE 


If you are ambitious and want to get ahead in this 
you sce 


phases of operation. Up to the minute. Revised regularly 
to cover new developments. Free placement advisory service. 


iting ahead In Disse® Fee 


Nome 


1 ene me are PRE DOD “Caring And at” 
H 
t 


1 
1 
! 
1 

B Addr dg 

——— Zone__Stote 112) 8 
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fere with your present job. Covers all | 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 


BODY and FENDER REBUILDING 


H interested write or wire 
ATLANTA MOTIVE TRADES 
INSTITUTE Prt Gicnte, Seo 


Delivered at your door. 
siisors, ew ‘books 


Yow!\ wAUTO REPAIR JOB 
ie TOO TOUGH FOR YOU! 


this New Sho 
u Time and Wo,, 


thy 


Whether you do auto repatre 


Shows You 
ANY Part 


YOU “try it 
Gree Jou wes and 
Self ‘how much vs 
YOU. by collectin 
realizing oil the vital informa again ‘want 10 be ‘without iit 


ma fom: over 180 odlelal factory 
shop manusis. Then they put act SEND NO MONEY 
ineifeetg inte thie ONE marine 7 Oy 

More Than 1,700 Pictures! | Don’t send any cash-—uniess you 


Bins tan ata 
yoturs av7o eran nan. Sage Gog sna Se 
aa ae 
Ber area ae 
eighteen de tn on 
East Gana Renae at Rtas bah 
ie fea at 
Reruns Ate fare Uae dae" sal sai a ee 
SEMAN SS Gro cpiat Be PR Ae aa 
oe eae fs gars ie 
eee Roe 


Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL ! 


et ko 


Danes, 300,000 facts, Used by Armed 


fe 
sae 
1a Matehte Hoe’ née manatee at 
pail Saher tated tare 
Baal parent) Gtherviee T'wil return book ponpeld in 
Pr ges Sonne brad ook oa 


Print Name Age 
Print Address 


Zone No. 
a (itany) 


‘ALSO SERVICES many buses, Poblished by MoTeR, The 


| Re 
safle OERUCE® cas ee by, MoT, The a 
oy ng ae igpeiae. o Sita Cures cite 


{on all paris fousi:} manuals asute high san 
Ghee box in coupon at Habe Sar of repais wore My am 


Occupation, 
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No Jop O 
NO INCOME 


GOOD JOB 
SECURITY 


Easy to Learn 


STUDY at HOME in SPARE TIME 


‘nour famous renideat sehocl, "Get Tull details at ence 


* LOW COST © EASY PAYMENTS 


ie VELAND ENGINEERING INSTITUTE 


WILL YoU SPEND j 
MONTHS... 

to 

Buitp A Zee BODY? 


labors fr fast development 
WRITE FOR 
Free ILLUSTRATED CATALOGUE 


See PARAMOUNT’S complete cato- 
dumbbells ond 


# borbel 


95 
up 


FACTORY PRICES 


INDEPENDENT IRON WORKS 


b 2416 East 23rd St., Dept. 20, Los Angeles 11, California 
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he SAN cose 


MOTOR BARGAIN 


ult DC, motor 


RAISE HAMSTERS 


‘The new wonder animals from Syria, 
Delightful pets, 


i Shows you how 
Bay ie right. Enables you to get 
more protection for your insurance 
Solar. 
SENT FREE... The Service 
SELECT-A-POLICY" 

c 


FREE “POLICY 
SELECTOR” 


Ear more money at « building tradesman. Prepare for advance- 
ment and increaved pay as a building foreman, superintendent, 

‘Pectorextimator material buyer or aleuvan, Tra to bea bil 
ing contractor, have your own money-making business in this busy, 
Drosperous building field. . - 


FIND OUT ABOUT TRAINING AND Saceeee 


hncras cig scien negara ae 
OPPORTUNITIES FOR You N BUILDING = Mail coy = a ae Some tells: Bow oe ear rel ng Cor 
paid 100, Cag eect. arse Ro ye, Ele Rat 
Building, by home-study. Mail coupon for free Materials, how to lay out work and direct all bull 


This is the training needed for rapid adv 
information. See what this Course has done for jute, ‘ar your aan eect bude tee 
do for you. Read what bs, . sigue ‘ 


MAIL COUPON NOW 
| cHIcAGo TECHNICAL COLLEGE 
| N-158 Tech Bidg., 2000 5. Michigan Ave., 
TODAY in an envelope or paste on penny | <hicoue 76, tliat 
postcard. Mail me FREE building Lesson with information about 


i} big opportunities in BUILDING and how I can train at 


1 

CHICAGO soe il 
1 — 
1 
i 


TECHNICAL COLLEGE 
N-158, Tech Building, 2000 South Michigan Ave. 
Chicago 16, IMlinois = eee 


WHICH OF THESE Sccrecancitied 
INTERESTS Za MOST? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 
during the past fifty-one 
years, Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by speciali 
There is no charge, no oblig: 
tion, so send the coupon 
immediatel: 


AMERICAN SCHOOL ; 


Dept. G746, Drexel at 58th Street, Chicago 37 A 


Lome ....Stat 
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B Amazing Opportuni s 
NOW Open in these 
-making trades 


BIG MONEY IN 
WATCH REPAIRING 


to this top-pay, easy-tGlearn, uncrowded field thra 
10-lesson home study course. Watch makers in 


ique 
Big demand. You train step-by-step under experts We fur. 
nish all tools and new 15 jeweled watch. No interference 
‘with present job, Get out of the rut—turn spare time into 
money. More jobs than men to fill them. We have students 
from 18 to 65 who have profited by our training. Low cost 


WATCH REP 
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Be A MASTER PLUMBER 


Earn$15To $50 ADay 


DONT ENVY THE PLUMBER—BE ONE 


UNIVERSAL PLUMBING SCHOOL 
KAN 


ISAS CITY, MO. 


PILOTS’ JACKETS 
{Rig as, STYLE Bomaee 


Tired Kidneys 
Often Bring 
Sleepless Nights 


relling, puffiness under the eyes, h 


i Ask your druggist for Doan's Pills, a stim- 

‘successfully by millions for over 50 
the 15 miles 
Poisonous waste from your 
Blood. Get Doan’s Pills. 


AUDELS Carpenters PR, 
and Builders Guides ype es 


Keeps Cars Rolling by Making Repairs 
and Adjustments Easy! 


$—Répai of Modern Motor 
Frucks, Buses & Diesel 
Engines in every detail, 


~~ TOUCH IT — IT GOES 
THE OTHER WAY! 


ELECTROCAR CO. 59 East 8th St. N. Y. 3 Dept. Ia 
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LEARN WATCH REPAIRING AT HOME 
WITH OUR NEW SELF-TRAINING KIT 


Drow Your Vey to Happiness 


ARTs" 


Learn to Draw in Spare Time—At Home! 
TRAINED ARTISTS are capable of 
earning $60, $75 AND MORE A WEEK 


sant, profitable 
v7 


fF DES 


Wo ART OUTEITS and 
Ghuded with training 
hoot rh 
YE ss 


Commerc for Fou 
WS APPROVED FOR VETERANS UNDER 


ruetion’ service ‘and 


DUAL TAIL PIPE EXTENSION 
eM pe TONE. plated 
itty se ann 8.95 


LYONS PRODUCTS COMPANY 
2426 South L 


eat of training i 
ep ba-atep and prepare yout for geod lobe, 
the 


ERVICE 
Bicycles, 
Start witha few 


Mowers, Ete 
equipment or buy at cost from 
directory of many jobbers. No complicated study of 
‘electricity or blueprints. Men mechanical 
ability earn up to 56 an hour. Free adviser 

Send postal for details. 5d 
REPAIRMAN Y 


Zo 
in iat trainin winder 


Or Add to Your 
Repair Busin 


Sharpen Dull Pipe Wrenches 
Pipe Taps & Dies 
“Gum” Circular Saws 


applied for Write tor Inf 


J.C. MOORE INDUSTRIES 


There's 0 Great feeling 10 being in 

something for yourself, where cll the 

Brofts go info your own pocket. American | Medernize Your Qua! Improve Your Scare! 

floor sanders make it possible for you to | Most durable gripe ma 

realize this ombition without special school- | breakable! 

ing of a big investment. Begin small ond 
work up to as large an enterprise 

2s you desire... It all depends 

“Yon your ombition to get chead. 


CXCHTING FILMS 
Thrilling Home Movies 
of all types. 


Send only One Dollar 
for Super Short Subject 
“EXCITING STARS", 
Order NOW from = 


Dept. vas. 
EXCITING FILMS 
1071 El Centro, Hollywood, calir.\B 
Check Size: 6mO 16mQO SoumQ 


25 cents in coin or stomps 
to cover handling. 


AMERICAN | 


FLOOR SURFACING MACHINE CO. 
© 33250. St. Clair St. + Tole 


en al 
Ceecaccccccess 


4G 


ULAR SCIENCE 


ery, Dhastof wing, Rous 
ING eee “Lead Wii tire pl 


THESE 5 TRADES ASSURE YOU 


Future Security 


“There's Always a Demand 


@ PLUMB ee eat oe ana Ae for the Man who KNOWS!” 
Tpstallations, Tog. Estimating in, General Machig siting 
ee ‘c Colne, evel yy umaamenta CHOOSE ONE OF THESE 5 LEADING TRADES 
ce DRAFTING fie fades SHOE oa tone and ast Get Out of that Rut. Be a Skilled 
Mat OAURING Fie une details of Feo Tradesman! Have a Lifetime 
SHOE REPAIR! T caattsmen. “cing include Basic EXEC Career . . . Own Your Own Busi- 
© ulin, under 7 TT and shop Waning adangalW ness and Be Secure in Your Old Age. 
ELECTRICAL tric. Ress NOW siie.Hztiment is st open, send 
e Tal or coho 


(General Testing #0 


LEARNED 
‘QUICKLY 
AT HOME 

“Tdida’t dream 

T could actually 

learn to play 


withoue 
teacher, 


anny 
fardiy*bel fev 
jel ed 
fn fq shores 


What Instrument Would 
You Like to Play? 


JOSE ne Yost ed ese son Bg vs 
ee er ee pei 
You've ever heard about music being hard to learn 
Es Nina cha Sat oy ho 
no hy SA ec ne eae 
a eat arene 
i eer ey er 
3 ay ee aloe sacra 
Pane Se 
py ae 
See tes coos eng 
Geo 
Se eecs ates 
intawer es 
ieecdc haar hacer ay 
eee ee 
ka as 


TEARN TO PLAY 
NOTE 


THE 5 DIVISIONS OF 
= 


Dept. C 2610 Grand, Kansas City 8, Mo- 
— Plumbing = —_® Drofting 
—® Shoe Repairing © Electrical 

—® Automotive & Tractor 


STATE 


OCCUPATION 
( Y when they found 
they could play 


this easy-as-ABC way! 


J 


PLAYS AT 


PLAYS ON 
cared RADIO 
four lessons +1 ca 


Rats A 
alae 
poy foc 
many tis 
BERS New 
BENT Now 


No tedious study and practice, no tiresome exercises. You 
learn to, play by playing start right in with the melody of @ 
simple tune! 1¢ takes only a few minutes a day; the cost is 
trifling. Does it sound too good to be true? Mail the coupon 
nd get the FREE PROOF! 


FREE PRINT AND PICTURE SAMPLE 
Fascinating illustrated booklet answers all your questions 
free Print and Pictute Sample shows how method, works. if 


from tell 
that Ihave a 
good position 
playing from 
KTHS, Hot 
Springs, Ark., 
very, morn- 
ing.” *J.8, 
Okla. 


fust_mail coupon. ‘U.S, School of Musicy "#10 
Brunswick Bidg., New York 10, N. ¥. 30th Successful Yeas 
Actual o vee by profeasional model 


810 Brunswick New York 10, M. ¥. 


Tam interested in music study, particul 
indicated. Please send me your free illust 
Ceara Music 


{in the instrument 
red booklet, “How to 
Home” and the Free Print and Picture Sample, 


(PLEASE PRINT) 
Address 


Have you 


Instrument. Instrument ? 
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JEWELRY 
ENGRAVING 


Trades with 
Greater Security 


No Age or Physical 
Limitation 


In One of the Most Highly 
Respected Careers 


Trained Men Always in 


earn by our Advanced Troin- 
Method... Only Lotest 
Scientific Equipment and 
Feciltis 


Write Today for Complete 
Information and Catalog 


KANSAS CITY SCHOOL OF WATCHMAKING 


America's Most Progressive Horologicol Schoo! 
619 WYANDOTTE ST KANSAS CITY 6. MO 


..to go to College? 
-- or to enter a Profession? 


 Areateter, 


High § School Course 
at Home 


fuvernan Sahoo, Dnt, W146, Drove ra. 58th. Cheage 37 


Send we FREE information cove al rae 
‘checked below. ‘No "ay be 


Aviation 
Seas 
er 
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Ball sepssinc 4 live Center 


e Ball Bearing 
ye Center is recom- 


in substantial precision ball bear- 
ing which is easily replaceable. 


SOUTH BEND!22 


booklet describing the ill effects 
GUARANTEED treatment. A perfect proven success for 


years. 
GUSTAF H. GUSTAFSON CO. 
2825 E, Vickery Bid. fo 


Fort Worth, Tex. 


TRIM YOUR OWN 


"AT HOME. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates so much 
firmer and snugger that one can eat and talk with greater com- 


it don't wasie money on substitutes, but send us 10c and we will 
mall you a generous trial box, OL.P. Inc, 


KLUTCH CO., Box 4894-3, ELMIRA, N. Y. 


HOW to se SUCCESSFUL 


IN THE FAST GROWING 


Consider the important Plastics field 


for your future career. More products are being 


factured from plastics than ever before—making more 
opportunities for trained men and women. Mail the 


coupon below for illustrated literature which 
the many uses of plas 
know to succeed in the Plastics Industry. 


STUDY AT HOME 
OR COME TO CALIFORNIA 


Take famous Plastics Institute home training 
or come to Los Angeles for practical work in 
modern laboratories and shops. Students from 
foreign countries and many states now at- 
tending. 


START YOUR TRAINING NOW—mail cou- 
pon and get started on the road to success in, 
the great and growing field of Plastics. 


PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 


Ne 


Be a Writer 


rs cnn rotor sperm to 
Serie bere 
fe ae aun eekaten econ rale Fae 
sie Hoa tad Foun ate Asad 


PALMER INSTITUTE OF AUTHORSHIP © Desk U-1 


H 
jerans | = —s 
of Short Stories, Mysteries, Articles. FREE Book Shows How You 
Learn at Home for Extra Income or Full-Time Coreer 


and what trained men must 


PLASTICS INDUSTRY 


LEARN af HOME in Spare Time- 


You Get 7 BIG Plastic Material 


KITS with your course and can make 
these and many other attractive, useful 
articles while learning. 


shows 


TODAY 


S INDUSTRIES TECHNICAL INSTITUTE 
Dept. PS 10-8 1601 S. Western Ave., Les 


Street 


city 


Veter Non-Vete 


by Rupert Hughes, Keith Monroe, and other fa 
and by scores of wcentul radiate, Complete traction 
inaterial and professional coaching to develop’ your own syle, 
FREE book explains how you mnay enjoy an Weal part tine 
or fulltime. career. "Write today. (no "salesman Will cal 
Veterans: advive us if you are eligible for G.l. ‘Train 


08 _* 1680.N. Sycamore _® Hollywood 28, Cal 


LEARN MEAT C 


£ 


‘The steady, dependable trade of Meat Cutting taught easily, 
quickly by improved HOME METHOD. National School 
established over 25 years, has organized its famous “Learn 
By Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
complete meat education, For beginner or men with ex- 


U T TIN G EASILY - QUICKLY 


At Home-In Spare Time 
ad 


rience. Thousands of successful graduates. Send coupon 
fer FREE Bulletin NOW! = 6 


MAIL _THIS COUPON TODAY FOR FREE BULLETIN 


rt 
| National Schoo! of Meat Cutting Div. 07: 


nd me your TREE 
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4| 


& ORIAY SURPLUS BARGAIN 


) AIR REGULATOR 
and GAUGE 


Tells how we} 
can teach 


| ere sas 


. WAND ANIMALS 


GAME HEADS, FISH 
Send for 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


otiow rect 
i leat a 


mor inenice i latory Su 
kala take Re olon fra, 


¢.\ ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 


NO CURRENT OR BATTERIES USED 42 50 post 


tea oa pate. = paip 


Assure Your Future Now! | 


one of America's qutstanding Business Schools, 


rs you the opportunity to enter one of the three | 
Bede £StaseadEEa'ts la aubatansal crag ad 5? 
Seedule Ritu Our whee Seok rote Bis 

6 : Lvhere the be 


Get Relief This Proven Way 
xands of successful graduates and main= 
tain nationwide employment service. | | Why try to worry along with trusses that gouge your 


ments from grateful users in your neighborhood. Write: 
Cluthe Sons, Dept. 14, Bloomfield, New Jersey 
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ELECTRONICS 


PRACTICAL TECHNICAL TRAINING 


Train for a substantial career in industry .. . or a business of your 
SERVICE cosine own. Our time-tested Concentric System enables you to build your 
career step by step. Each 6-month course is complete in itself, yet 
prepares you for advanced courses. Stay as long as circumstances 
permit—until you reach the top step in your technical training. More 
than 1,538 students now enrolled from 48 states and 13 overseas 
countries, Faculty of 72 specialists. World-wide alumni counselor com- 
mittee. Terms start Jan., April, July, Sept. SEND COUPON TODAY! 


om, Heatins MILWAUKEE SCHOOL OF ENGINEERING 


ear ‘Conaltionng. 


ROFESSIONAL 


Amazina MAGIC LETTERS’ Make (000 
Display Siqns from Single Kit 


Business men LET’ TICK 
NO “HOUSE TO HOUSE” {S:s'crrsizet AMR freer eanenn 4 
FREE! Pensa! taro Arsisennist net |g 
tule srerining paedad Soreks Seen cre-entehtag 
RBVERPING OTS APS GRE Sina haste of 
Sita for queen ofthat’ Rataainte Terese 


meine Gilet ee eae 
anererirumae 
= 


_MAXILUME CO., 125 W. Hubbard St., Dept. 10, Chicago 10, Me ¥ cory __ 


Droven. by ‘commercial and 
titers, is ow offered direct to You 
only. $12.00, 
Lighter needed, Always 
se—Jua plus WELD- SEND NO MONEY! 10 DAY TRIAL OFF! 
‘Order sour WELDRITE. Eleetrle WELDE! 
CUTTER C.0.D. today. Pay postman $12 plus 
‘¢ibx) or send $12 and 


Cutting, rating, Heat ‘resting. Soldering, 
fg, Suarting, welding Toaterials and tnatrue: CALIFORNIA TECHNICAL PRODUCTS CO. 
“deal for home workshop. Invaluable for __ 448 Se, Hill St. Los Angeles 13, Coif, Dept. 8-10 
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; 


listen 
to this 
Record: 


SPEAK 
SPANISH 


FRENCH, GERMAN OR ITALIAN 


1d Jobs awaiting Americans who speak Spanish, 
TUstening "to these new CORTINA recordings. 


Only 15 Minutes a Day 


Leatn t0 Speak Spanish like a Native! The Cor- 
Meaciseceeaedtamioue fox 6 yout tester 
cur-right im your own home, relaxed and at case, 
Thogsands have found it the most fascinating, most 

Mourn tisfactory method. Here is the quick, easy w 
GBH icin Spanish tor Pleasure and Business. favest 


ton 5 Days’ Approval Pao 
PME A veiabie Und 
rate a 


igation—your tree booklet. 


Tam 
vin nat) 
G'Spanis™”” C FREWCH = CATALAN. GERMAN 


Name 


Addre85. 6006655 
{i Chee neve i you ‘area Veterans 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $30 in 
ty ii elntie tod ydrostherapy 
mn “df 


me 
] Great Ms Bet oeel ate 
fo cater etree beeen See ce 


Anatomy Charts & Booklet FREE 


Enroll es an at Se 


€ COLLEGE OF Se aWtsien WARSACE — 
rat & beara, Cheats 1 
FREE and postpaid. Anatomy Charts, 32-pase 
ii complete details on Home ‘Training. 
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WHY PAY MORE? 


Tube Given With Every Tire 
EVERYBODY DEDUCT 10% 


Tots 
joois 


fled customers 
ie 


STANDARD TIRE 


834 N. Broad St. Phila, 30, PA, 


INC, Dept. 48-M, 2700 Broadway, N.Y. ©. 23 


SORT OPERATION 
AND MANAGEMENT. 


WOODBECK PUBLISHING C 


WINCHESTER BLDG GRAND RAPIOS. MIC} 


rind your future 


OuCcCess, 
LEARN at HOME in Spare Time, the Famous HEMPHILL way 


+ + the QUICK, EASY way! 


Trained Diesel men are in demand throughout the world. Many of the 
skilled men now on interesting, well-paying Diesel jobs are Hemphill 
trained. Wherever Diesels are used the name "Hemphill" stands for men who 
“know Diesel.” Diesel operating engineers and mechanics have a wide variety 
of interesting career possibilities—Diesel engines in trains, ships, trucks, 
drilling rigs, sawmills, construction equipment, etc., all require trained men 
to service and maintain them. Prepare yourself for this great swing to Diesel 
power. Get complete details of Hemphill Diesel training now! 


Learn Diesel AT HOME in spare time, without interfering with your present activities. 
Prepare for a bigger future. Mail the coupon below for complete details or take 


SHOP TRAINING IN DIESEL AT 


Day MEW YORK 31-25 Queens Bivd, LOS ANGELES 1601 S. Western Ave. MEMPHIS 311 8. Main Street 
Long Island ity 1, New York” Les Angeles 6, Memphis 3, Tennessee 


ist Training at Los Angeles 


JUST OFF THE PRESS. 
the NEW 
March of Diesel 


MAIL COUPON FOR 
YOUR FREE COPY 


Non-Veteran. 


No sHoP 
NEEDED 


Clean and Mothproof 

R id Upholst: 

catireait scar pe seca : $5.00 to $6.00 PER HOUR! 
feoses 


This fascinating lifetime opportunity can be yours it 
725. are, mechanically inclined "(an ‘hold. and use 
is fools). It is not unusual for appliance repairmen to 
‘the frome, charge on this basis of $9.00 to $6.00 per hour. 
DURACLEAN cleans by absorption! No scrubbing. No 

or shrinkage, Fabrics dry in just a few hours. Dir, 

Many unsightly spots vanish as if by magic - .. colors revive. 
Upholstery and floor coverings last longer, 


‘These services aro Nationally Advertised! Leading furniture 
ind idepartment stores, ‘recommend. DBURACLEAN | Dealer's 
potential customer. Even 
Fovive upholstery in used 


i AVGOL JW ILIUM 


Territories are iited! Write now for FREE Booklet and Easy Mr. S. T. Christensen, Pre: 
~s CHRISTY SUPPLY CO. 


‘See our full page “ad” in September House & Garden. 
DURACLEAN CO. 18-OCT., DEERFIELD, ILLINOIS SATE: Cael Aves Dept: 0-700) Cueay' 94): 
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Play a Saw 


Quickly produce saw musie of amazing, voice- 


NO PAY! 


5 DAYS TRIAL 


Trai 
‘Agaio,” and other favorites 
old and new. No notes 
to read, no dreary 


broadcasting 

tig orchestras. This is your opportunity to 

gain quick popularity, and to make money en- 

i at arties, dances, lodges, clubs, church 
cane everywhere, 


 ooo40444A4 


Revo Tet 3000 ILLUSTRATIONS and | DESIGNS 


of MECHANICAL MOVEMENTS, DEVICES, CONTRIVANCES & DETAILS! 


fig 


A 


are 


Send only $2.98 for C.0.D. plus po 
Y & CRAFT BOOK HOUSE, 


Bleed Hydrau! 
the Easy Way 


GB: 
BLEEDER 
Now ONE man alone can easily bleed begennlic brakes. ARTHRITIS © NEURITIS © SCIATICA 
RS Be a Bre testes Ree || aryou sac ee agpakiag ei of ae Soe 
for dealers, when the usual remedies have failed, learn about a 
reupen for. yours yrs ‘i ‘specialized system proven for treating. This marvelous 
treatment is completely explained in the Ball Clinic's 


FREE BOOK. No Obligation. Write Today. 
Ball Clinic, Dept. 36, Excelsior Springs, Mo. 
Say You Saw 
|___It In Popular Science 


Ge Vmowest schoo. OF BUILOING TRADES, = 
mond widespread, check your own neighborhood | Dest 


for shortages of carpenters and brick mosons. | #14 

Our graduates ore atively employed in the Builds | EY Sie Ss 

ing Trades, stepping directly from schoo! into jobs 1D Carpentry 

‘or business of their own in various parts of the | 

country. Mony of our students supplement their | Name 


income with part time earnings while attending | 
school 


Adress 


Jou. 
4 


A Sensotionally low 
Bree for such ©” pee 
‘lon i 

WHIST WATCH ond STOP 
WATCH In onel 

ITHAS EVERYTHING! 
Note These Features 
evs ao TIMEKEEPER! 
Ws @ STOP WATCHE 


Hand, Chrome Coxe, 
Precision — Workmonship. 


SWISS IMPORT CO., Dept. 82 
P.O. BOX 5284, CHICAGO, ILLINOIS 


Twist ‘Drill Co. and Century Twist ‘Drill 
‘new! While they last 
Set of 15—$2.50. 


Division. 


Ya” nue 


VAivE 8 GAUGE POP TYPE VALVES 


avromanic 
PRESSURE SWITCH 
WITH UNLOADER 


Bean 
onty $8.95 


8 M EQUIPMENT COMPARY o.o:!2!2 ete 5 | 


Yh to Wh, HP 


me | 


Good Pay and Interesting 
Job Opportunities 
in the Diesel Industry! 


ery, stationary’ and” portable 

rier plants, af pipeline pumping stations, Diesel trucks and 

power, shovel i machinery and many other 
ications. Trained Diesel and automotive mechanics are 


iV and, «rowing demand to install, maintain and," 
Diesel, Semi*D) ind “gasoline engines in these ‘and ‘oth 
Belds," Or m8 Operate Your own service shop OF Com: 


‘YOU CAN QUALIFY FOR THESE OPPORTUNITIES WITH 
MATIONAL SCHOOLS’ MASTER SHOP AETROD NOMI TRAINING 


Buaterial is interesting, well illustrated, easy to understand 
fand complete! 


Earn While You Learn 
With our Master Shop Method Home Training, you study at 


home in your spare time. ‘You Reed not 
APPROVED 


Interrupt ‘your’ present Job. You, Te- 
FOR 


ceive Spare ‘Time Work Lessons: which 
VETERANS 


ehable You to earn while you learn! 
Cheek couren 


Send the coupon today for a 
Sample Lesson and big illustrated 
‘book, “Your Future in Diesel” 


Home Study and Resident Training Offered 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. « EST. 1905 f 


oS FRET 


fe 


Dept, P8010 


(tet tn euvctape or paste | 
it Sena potenrdS 


ry pingmn, sore | 
iSrtand 1 imay bees) Sa 


Age. . 


{eck here if Veteran of World War 11 
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Professionally Developed AMAZING 


LINO-DENT 
Eee ss 


Reals and diappearr—foreve 


wor MESSY * NOT STICKY 
Not a ine-Dent i 


imateial modern dentures are me stat eh ve 
niee perfect plete comfort not for jt « 
Soak ta poreeneod) wih sos eppiastion” 
SOLUTELY S. 
norton 


. eloped | 4 Appi 10 
We protesonalty developed | toe WP 


99 Bi 


LINO-DENT, INC. New 


cow cost FIRE 
EXTINGUISH 


A little foresight now may 
‘save LIVES and PROPERTY 
ip your home, 


the modern fire extinguisher 
‘and alarm that is setting new 
records . . . Write for FREE. 
literature today. 


in 
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SEND FOR FREE CATALOG! 


Reference: Any Bank or any Mercantile "4,9, 
Agency. . 


BERMAN'S COLLATERAL LOAN BANK 
st, 


Batimere 1, Ma 


HORMONES 


‘* Learn the truth about male and female 
hormones, Learn what they can do foryou, 
Free bogkiet nines sient 

faces. Write foday for your 

jo cortor ol 

Livers card or leet to BOOKLET 
HUDSON PRODUCTS CO. oon 
Sex'wanping S¥.," LONG BEACH 8, CALIFORNIA 


Few wa WETS 


WATER PROOF—SHOCK PROOF 


Luminous dial..sweep secondhand. 


501_E._Boltimo 


‘An uncrowded profession ... unlimits 
‘complete independence — 


TUNING 


AT HOME 


CAPITOL CITY TUNING SCHOOL 
211 E Michigon Ave Lonsing, Mich 


“PHOT-0-CHROME” 


"SPARKLING COLOR PRINTS” 


2.50 8x10 


CLEVELAND COLOR SERVICE 
3974 EAST I3Ist STREET CLEVELAND 5, OHIO 


INDEPENDENT IRON WORKS 
LOE ANGELES CALFORNA 


Get Facts About 
Fistula — FREE 


NEW BOOK—Explains Causes 
and eee Jocroent. 


'STOMAC a 
CONDIMONS fl VITALITY 


SREY 
| picrumeaes | 


4 / nn 


Tiustrated, authentic 40-page book on Fistula, Piles | 
(Hemorrhoids), rel shown in diagram | 


nd colon disorders is yours FREE. Send postcard to 
Thornton & Minor Clinic, Suite 1019, 926 McGee St., 
Kansas City, Mo. 


To the man who wants to 
enjoy an 


ACCOUNTANT’S 
IF "at! CAREER 


man, here's 

something that 
will interest you. Not a magic formula—but 
something more substantial, more practical, 

Of course, you've got to pay the price, study 
earnestly. Still, woulda’ it be worth while for 
a brief period—provided the rewards were 
good—a salary of $4,000 to $10,000? An ac- 
Countant’s duties are interesting, varied, of 
real worth to his employer. He has standing. 

Why not, like so many before you, let 
LaSalle's Problem Method stare you climbing? 

Suppose you could work in a large ac- 
counting frm under the personal supervision 
of an expert accountant—solving easy prob- 
lems at first, then more difficult ones, With 
his advice, soon you'd master them all 

That's what LaSalle’s Problem Method gives 
you. You cover Principles, Systems, Income 
Tax, Auditing, Cost Accounting, Law, Or- 
ganization, Finance—on up through C.P.A, 
preparation. You progress as rapidly as you 
care to—start cashing in while still learning. 

Will recognition come? You know success 
dees come to the man really trained. Yes— 
trained accountants are the executives of to- 
morrow 

For your own good, write for free 48-page 
book,” Accountancy, the Profession that Pays” 
—plus ‘Ten Years’ Promotion in One,” a 
book which has helped many men, Mail the 
coupon NOW. 


Over 2800 C.P.A.'s among LaSalle alumni 


LASALLE Extension university 


A Correspondence Institution 
Dept. 1083-HR Chicoge 5, Il, 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 5. Dearborn St., Dept. 1083-HR, Chie 


T want to be an accountant. Send 
me, without cost or obligation, the 
SBruse book, “Accountancy the 
Profession that Pays,” and full 
formation about your accountancy 
training program—also “Ten Years 
Promotion in One.” 


(J Higher Accountancy 


(J Other LaSalle Opportunities 

UGP.A. Coaching 

Efooitkeeping SForemanship 

She Dearee  Sindusteial May 
jancsement OStenotypy 

Machine Shorthai 


(OTramc Management 


Abt, 


City, Zone, State 
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REAL SURPLUS VALUES 
EMERGENCY SUPPLY TANK 


1/s HP MODEL N 
Govr. SURPLUS 


PRICES FOB, K. C. NO COD's 


MIDWEST Papey 


SURPLUS SALES Co, FARRAR 
2533-X-INDIANA 
KANSAS CITY 1. MO. 


LEARN 


CHEMISTRY 


Foscinti 
iy of homey write todoy, 
ITUTE OF PRACTICAL CHEMISTRY 
PROSPECT AVENUE, HAGERSTOWN, MD. 
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Yeors of engineering design. 
Write ToDaY FOR 
BOOK. 


/STAMMER? 


This new 125-page, book, 


“Stammering, Its Cause 


WATCHMAKING 


Be a Watchmaker—Be Independent 


Get practical training at the only school in Chicago ac- 


‘credited by the Horological Institute of America 
Day and Evening Ciasses—Approved for Veterans 
Write today for tree information 
CHICAGO INSTITUTE ‘OF 'WATCHMAKING 
7 SO. PULASKI ROAD DEPT. PS-10 CHICAGO, ILLINOIS 


GENERAL LEATHERCRAFT 


You can, make attractive leather articles “a, when 


* A 
books ever pe 
“show how” illustrations as well 
directions for makinj 


id. Or sent C.0 ie ite ‘woaay 
McXNIGHT, 139 W. Marka S, Bleomingon Ie Cp thi 


SWISS MUSIC MOVEMENTS 


or Christmas make musical toys and novelties 
for make your old toys and novelties new with 
these. fine’ imported ‘units, Wide variety of 
Christmas. nursery. popular. folk and waltzes, 

‘Com: 


SEND FOR FREE Tov CATALOG—Mas 
Sica. Tors rom PLEASURE AND. 


MARITIME — 13 East 60th St. — New York 22 — New York 


SAVE on High Quality 


i) GABARDINE .2::. 


—s 
NATION'S 
LaRGEsT 
EXCLUSIVE 
ELECTRICAL 


“LEARN-BY-DOING” 


SCHOOL PRACTICAL TRAINING 
NOT “HOME STUDY” 
Get actual experience in great 


APPROVED Sicpe of M11" ears all 


‘Housewiring, Motors, Const. - 
jenance, etc. Living arrangements, Part-time jobs, etc. 


‘Send coupon TODAY. ~. 
MICHIGAN TECHNICAL INSTITUTE 
rt St., Detroit, Mich., De; 


Oi Veteren 


PS-10 


‘ME COOPER - SYRACUSE, Inc. 


ALMQUIST ENGINEER! 
Gen tor FREE "SPEC! 


Who will create 
a new 
mechanical toy? 


and—/) y 


Test your wits ond your hands. You con earn 
big money if you design o new or different 
motor: driven toy, powered by the mighty 
MINI MOTOR. 

The manufacturer of the MINI MOTOR 
{clso the famous "75" water pistol and "500" 
you « 5% royalty 
‘on all sales of your 

J," if it Is manufacturable. 

Used to operate toy airplanes, racing cars, 

speed boots or whatever you may design, 


oted, wat. 2 ox.) is light os @ feather, built 
with hairbreadth precision ond is powerful 
‘enough to run o toy bulldozer. You may find 
unexplored uses for this wonder motor which 
costs only $2, yet may moke you rich. 

Fill in the coupon below and mail it with 
your check or money order for $2. You will 
receive your motor by retun mail with full 
instructions ond suggestions to help you get 
storted in this toy word plan, ond also a 
contract for your protection. Nationally known 


SPEEDWAY ia AC- DC ‘DRILL 


1000 RPM WITH 6’ LINE CORD 
POLISHING a, 


sparkling finish on your 
furniture, silverware, 


srecim 

carton 
DRILL AND POLISHER 

caty $12.50 comoicte 


THE ORDER MART, Dept. ¢ 
G2 WARREN STREET c 


ARPIN PRODUCTS,ING. 
425 ALDEN STREET 
ORANGE, N. J. 
Enclosed money order C] check C1 for $2, 
Please send the MINI MOTOR and my con+ 
tract to me ot once. 


Nome. 
Address. 
City. 
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WAR SURPLUS 
DPTICAL BARGAINS 


.ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/; Regular Cost 
GOVERNMENT'S 7x50 
BINOCULARS 


Complete Optics! 
Complete Metal Parts! 
IM Instructions 


No. machin 
Bodies have been factory Bi 
and covered. A sturdy’ Bi 


ing Cage is optional with 
Sic aee odes Bais 
$30.40 


te ea 
ARMY’S 6x30 BINOCULARS 


QOMPLETE OPTICS & METAL, PARTS—Model M-13A, 
S5x'30 Binoculars ( waterproot model). Everything you 

Fondy for assembly, When fnished will look 

tory Job costing $103 to $120. The Optics 

9F hear-perfect. condition 

‘Motal Parts are ‘now and 


TERRIFIC BARGAIN—BUBBLE SEXTANTS 


Bubble Sextants, cost Govt. about 


Wice gd Hluminated Averaging Disc for 
we. cout $217. Perfect working order 


3 
BIO CASH, PRIZES for Optical Gadget IDEAS! “Write 
for Entry BLANK and Complete Details! 


Wa, Nave itraly, millions ot war suroius legos 
tip. Write for Catalog 
Order by Stock No. Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


. ©. AUDUBON, NEW JERSEY 


womans ™ DESERSRE 


or Reearese_ of aoa Of Tae 


GD porutak science 


| Dept. P.s. 


f Pneumatic Air Tools 


SAVE $64.00 AND UP 
Ideal fender and bumping hammers, and for riveting brake 
ning. concrete breaking and many other uses. Like Rew. At 
these unheard of low prices it pays to order a good supply. 
CPAX Pistol grip handle, with 
fir control. Takes up to 3/16” 


Fret Welsht 6 Ibs $3.95 


List. price $13.00. 
29° Rivet $7.95 


Special price ~. 
‘Size CPS—Takes 

HAMMER MP Rivet $10.95 
PRICES F.0.8. CHICAGO. SOLD ON 


Size CPS—Tas 
Immediate delivery. 
MONEY BACK GUARANTEE. "Send check or money order. 


 & M EQUIPMENT COMPANY 


‘CHICAGO PREUMATIC 
RIVETER £ CHIPPING 


CHICAGO COLLEGE OF LABORATORY TECHNIQUE 
4315. Wabash Ave. Chicago 5, Illinois 


pou CAN NOW BUY 
U BAR- 
FAMOUS YOR BELLS 
FOR AS LOW AS 3695; 
FREE catalog on request 7" 


Write to: YORK BARBELL CO, ~~ 
YORK, “MUSCLETOWN,” PA 


HLD.IT SERVICE 


MINIATURE ELECTRIC MOTORS 


motort made, Only 
Govt nearly 1208+: Hundreds of uses. 


se Only $295 


Caly 


12" Waterproof 
Cowhide Uppers! 
Thick Rubber Soles 


# Gov't. Cost $10 
SIZES 8-9-10-11-12 


WORLD WAR SURPLUS STORES 


41S. BLUE ISLAND AV 
CHICAGO ILL. a Fs. 


nH 
nd for Free Catalog 


‘Ade 2: 
Iningis Residents 2882. Ta 


ay GEIMN TO) 


DRATIING 


The Draftsman Plays a most 
Important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED — P*sctcally everyching that’s built or manutactured these days 


is constructed from blue print drawings prepared by the drafts- 

with Drafting courses. pen He is the KEY man in indus Fan ew machines ca 

All the tools you need including fold- be built, no bridges erected, ‘no buildings constructed unti 
ing drawing table. With them you can ‘He draftsman has completed his work. 

put your ideas on paper quickly and _, Drafting is clean, interesting, professional-type work. ‘The 

Wwith’accuracy, With training you are draftsman is paid well to start. And he has real opportunities 


all set to master Drafting in months, for advancement to high-pay jobs in Engineering. The tre- 

“not years—at home. mendous production programs ahead in industry will require 
more draftsmen than ever before. 

Lear in Spare Time—At Home! Send today for free information, See what this training has 

(or at the College in Chicago) done for others, what it can do for you. Simply MAIL 


A few hours of pleasant home study COUPON TODAY in an envelope or use a penny postcard. 


every week—that’s all. With Chicago 
Tech's help, you train yourself ste] 


MAIL COUPON NOW 


by step. This tested method—devel- CaNCAOG HECINRCEL COLDER 

oped over 44 years of C.T.C. progress 'N-225 Tech Bldg., 2000 Se, Michigon Ave., Chicago 16, Ill. | 
prepares men for good positions in | Mail_ me FREE Drafting Lesson with information about 

industry. | bikopportunitiesinDRAFTINGandhowicantrainathome: | 


Drotting 


CHICAGO | Structural Drafting 
TECHNICAL COLLEGE | nam... 
N-225 Tech Building, 2000 South Michigan Ave, | Acires:... 
Chicago 16, Minois 


(NA SINGLE FREE BOOK! MAIL COUPON 
WEEK #. cross 


IN 
MY OWN 
BUSINESS 


VON SCHRADER MFG. CO. 
873, Racine, Wiscons! 
‘Send at once (no obligation) your PREE booklet ei 
taining information about your Electric Upholstery Cl 
and how I ean own my own permanent, profitable business, 


Name. 


‘Address 


Some Make More, Sonie Less... ity_—__zone__state 


Start This Business for YOUR OWN 


expensive and you operate, at low 
George Held earned $250 in one week = SoP"trom your home. What you take 


with in 1s mostly profit. Surely YOU will 
ELECTRIC UPHOLSTERY CLEANER | ite‘ chi"Set?) Raya? 
© Here's YOUR chance to start a money-mak- Sou are ambitious, honest and cour= 
cr a aa ay 
Bake Saag inn Shy. Gas 
J. 8. Corbit grossed $279.50 his ee sant FULL INFORMATION FREE 
one week. And so it goes. Homes, hotels, offices, MAIL COUPON TODAY 
clube, all places where furniture is used, offer Send the coupon or write for Pure JZ 
cena Be an eae th 

NO SHOP OR OFFICE NECESSARY RoC a a 
Zou glean rears on conten premues, No Bak “bunt gabe tar 
EQSPCAAS Lg ae a Be Sm 


VON SCHRADER MFG. CO., B73, RACINE, WIS. 
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ELECTRICIANS 


Get this Great Book FE R E E 


For Merely Examining 
= Coyne’s NEW Pay Raising 
Volume Set 


APPLIED 


SEND FOR THIS FREE BOOK NOW! 


@ Increase your earning power. Become thoroughly 
trained in a well-paid profession. Without obligation, 
mut the opportunities in Electrical, Me- 


See for yourself how you can soon eam more dol- 
lars. Write today, to : Canadian Institute of Science 
and Technology, ‘Ltd 
Sth Street, N-W., Wi 


Special discounts for Veterans and Servicemen 
MAIL THIS COUPON NOW 
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STUDENTS 


From 44 States 
Are Starting 


A CAREER 
At The 
WORLD'S LARGEST 
WATCHMAKING SCHOOL 


ing in mechanical profession of great “op- 
Portunity. Light, pleasant work. All phases taught, in- 
cluding electronic watch timing. Enroll any time, day or 
night classes. Nationally accredited school, established 
1936. Every student bonded upon graduation, 


Send for FREE 36-Page Color Photo Book 
WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE, INC. 
Write Desk 39, 808 Ridge Avenue, Pittsburgh 12, Pa. 


BURIED TREASURE, MINERALS 
AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 


gperation! Money-Back Guarantee o 
Superiority. Write for full details. 


PRECISION MADE SWISS WATCH 
SPECIALLY PRICED $23.75 FULLY GUARANTEED 


Yor svortmen » men. w 


2725 Canal 


EYE- 
GLASSES 
BY MAIL 
16 Days Trial 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
0, Chicago, Iilinols 


me 
WAKE UP YOUR SCALP Want berrer 


Joking hai” Embarrassed by falling dandrat 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
of fun, “Cans scalp. Simulates blood supply. 
Restful, Pleasant. Write today for complete in- 
formation and satisfaction-guaranteed offer. 
Hershey Mig., 3716 Field Bldg., Chicago 3 


DON’T 
Read this Ad unless you are prepared to make 
$100 per week 


Amazing profits in your own 


ELECTROPLATING BUSINESS 


Full or spare time 


stcard may start a fortune for 


You! 


ACT NOW—Write at once for a free illustrated booklet 
telling how profits may be 

aking electroplating busine 

ternatfonally recognised authority. Send today. 
Joseph B. Kushner, Metal Finishing Engine 


Stroudsburg 11, Penna, 


SCREWY-MIX BARGAINS 


Handy Workshop Kite—Alt Now Pineat Quatity 
1—Assorted machine screws. sheet metal screws and bolts, sizes 
Eaetto Si tarious toe heads three pounds #115: Five 
PoKiited Steel Rivets 1/26” to, "4" diameter, various lengths, 
oud. and fiat pende-ndve bound Be #100. 
uMlixed “aluminum rivets™t0e ib "Mixed ‘cotter pins 35e Ib 
‘Minimum order one item $1.00—-mized tteme 
minimum $150. "Add Toe postage Por ardor 


JNY-CEE SALES CO., 4554 Grand River Ave., Detroit 8, Michigan 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 


address, age and occupation for 
to find out your ability. 


Inc. 
Minneapolis 15, 


A penny 


Send_name, 
FREE ART TEST, 


ART INSTRUCTION, 


10148 Art Instruction Bide., Minn. 


PRECISION JEWELERS SCREW DRIVERS 


Set of 8 for “Hobbyist 


Complete 


Every 


If Rance 
Try This Out 


Modern Protection Provides Great Comfort 
and Holding Security 
Without Torturous Truss Wearing 


‘An “eye-opening” revelation in sensible and comfortable 
reducible Tupture protection may be yours for the ask, 
without ‘cost or obligatios ame’ and address 

: inc. Dey ‘Adams, N.Y an 

Haul details of the few dnd diferent Rice Method. will be 
sent you Free. Without hard flesh-gouging pads ot torment- 
fn pressure, here's @ Supgort that fins brought joy. and com 
fort to thousands—by feleasing them from. Trusses with 
springs and straps, that bind and cut. Designed to securely 
hold a rupture up and in where it belongs and yet give 
freedom of body" and genuine comfort. For full Infonna 
tion-write today! 


. ovtos, office 

homes. DUMORE Motor, 1/6 cont H 

‘Amperoge 7-5, RPM 6400, 24 Volts. May 

> cola be vied ot dryer. Simple instolicion, 

redictor type, copper coils. Tronsformer advertised in this od 

| _cperate this unit from house current. Weight 13 Lbs. New, $15.00, 

| “TRANSFORMER: Jelfenon Eecnc ep up or sep 

| down transformer. input, primary 110-117 Voln AC. 
Output, rom 5 Volt fo 650 Vols. Suitable for use q 
with wor surplus gadgets, heater relays, ro 

fioment ly ois, owe chime, Weight 10 ! 

Foch 


MICROMETER 
Chrome plated, preci 
sion engineer 
corefully tooled to 
sive long Ii 


cll new. 0-1" capacity, $2.25. 
1.2" copociy, $3.50 Foch. 


| mates, Buy now for Christmas 
Gits Set of 6, $3.50. 


WILLARD WET PLATE 
| This 
‘ble radios, mobile units, 
tol telephones, Strobo bulb 
5° high, Visible boll oot hyd 
ry. Any battery service will wpply stondard 
rote. Used singly or in muliples. Shipping 
‘Wot. 3% tbs. _______Allnew. $2.75 each 


BATTERY 


i 
plus. Solid 
Bross with 


| "CONDUIT WRENCH: id. by JOAR, Jows 
pus ever conduit, pipe oF tubing, slip down to 
snugly encircle firings. Sight prewure tightens 
or lootens Fitings. Will not mor or kink material 
\Set of 8. All new wrenches, Not, 4:6:7-8-10-14- 
22-28, (Reg. cost $50.00), $10.00 per set 
CALF. 
HIGH SPEED DRILL BITS 


y 4 in} SCREWDRIVER: 


* 3 emailer sizes fit into ike new! 
\ 6° ovals fin Original 

| : valve ov. 
rans \ er $16.00. 
aaa 25 assort. 


edsizes & lengths$2.50. 


‘of uses in ony 
$1 — 50085 


'S EX. Aero Cont. SW. Contost 1-2 3 gr. $1.00 
| 7°x125' EX. Aero enlorging SW. semiglon Contr. 1-4, roli $1.28 
Contr, 3 roll $1.75 

9%"1200" EX. Aero enlarging S.W. semi-gloss Cont. 1-4, roll $1.95 
Cont. 2-3, roll $2.50 


9%'"2200" Velour Block enlarging semi-matte Contr. 1-4, rll $2.50 


AIRBORNE SALES CO., INC. 


DEPT. PS 10-8 
cave CY, Call 
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COLOR MOVIES | || New ARMY MINE ol 
FOR HOME USE oF apes 


Mutt & Jeff cartoons in Kodachrome 


16mm MAGAZINE USERS 


SAVE MONEY BY LOADING YOUR OWN MAGAZINE 
‘AT HOME 


Empty mag... $ 75 50° roll Super X 


35mm. “FILM FOR LEICA 
KODAK-ARGUS ayitie Camceas 
ANSCO Fine Pon, Ultra Speed and Supreme 


KODAK Pius x, Super xx, ond Background X Plastic Coasters EMBED REAL FLOWERS 
: in MEW Magic PLASTIC 


and Tiles 


16 mm 100 ff. 

48 hour roe 

MINIMUM ORDER $1.00. 
, check or money order 


EIGHT-SIXTEEN FILMS, Dept. PS-11 
630 Ninth Ave., N. Y. 19, N.Y. 


BIG PROFITS! an ete 
No Experience Needed : 


‘on the Big Money made every day in Copper Art— 


Sarkets waiting, Anyone can learn quick ne’ 
ct mais this Opportunity to cash in ab once Gh No Selling 
operat Be your own boss. SEND NO jon, 
Row to get all the free detalis- just send your name on a MO 
Denny postcard today Bo it Now! Write today— 


HOLLYWOOD COPPER ART STUDIO Dept. M fatywooa z, Cottons 


(44 Sample Of New PLASTIC Shows How To 
Make Leather..Leatherette £/KE WEW/ 


mncicnlly cs CHANGES CLOTH TO IMITATION LEATHER H JUST MAIL COUPON 
tise 


No Obligation 


S23 Treen, Boe Se 


W PRODUCTS, 4123 Tres Don $5, Tomar Cy. | 
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LEARN TO DANCE 


SCIENTIFICALLY 


meee 
And Become POPULAR Overnight Motorboat Tone 
Or It Won’t Cost You A Penny! Stns Shite Pima 
4, ou only need rhythm and dance coordination to dance—s0 \ ; Shy Side seca 3 
CROSS! SORES ARCATA soe Sia 


Sinynot develor 
Humic GUIDES" “scientifically tented for seven dears, will 
ovelop your sense’ of rhythm for dancing in 30,.uiNUTES 
"you to think and react as an experienced dancer im- 
STELLIGENTLY the 

ted below in ONE 
DAY or your money, which books you 
i cl he ag A= gg eed 


Fett RSC) Jitterbug.-35¢C) Rumbe...35 
By taste 35 pete SS Somber etage 3st our car with 


$17.20 pr. 


earn to dance 


Sporkti Ford Chev | (ex 


Fe 
ti capt Fleetline), Mere « 
youll ike iis By Soo’ chy 
Dodge, Keiser, Frazer, 

0 


YOU TOO CAN BUILD 
15 RADIOS 


ry Beyer" “0 


wal 


iy 
ul the. flowing 
inherently de 


DIXIE-WESTERN 

DUAL INTAKE MANIFOLDS for 

V-8 FORDS AND MERCURYS 
$15.00 


Ling ond Throtle Kit $2 $0 extra 
Chrome Plated Velocity Stocks $3.00 


Yetta onpen your 


DIXIE WESTERN monifolds 0 
ahs polshed com cleminas ot 


1 Will Train You ot Home 
Until You Get © 


Eewitaed GOOD PAY JOB in 


thas 


TOOLS AND Et 
HEN 


Check Enclosed $___hip €.0.0 §. 
etal working machine 
‘machinery of all kinds, printing equip 


eet =©6SANDEE MUFFLER CO. 
eg ad Petry Adres 

faa sars Sr PLANS. ‘nicuots EQUPMENT COMPANY sts Conyne ace ite Ci, cali 
VALUABLE INFORMATION Bopts Bsieba, PURVISy Mass “ 


gue CARVING LEATHER «$2 “i ome 


The Raed Course Complete, Fe in 
mtd ol iricion ob rd yi Bohne uty oo le ent g new den es mie ag et. 


> BAIRD SCHOOL OF LEATHER CARVING ¢ 221 Manitou Ave, Manitou Springs, Coloredo 
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Says Man Has Strange Powers 
That Work While He Sleeps 


STRANGE MAN in Los Angeles, known as 
‘The Voice of Two Worlds,” reveals the 
story of a remarkable system that often leads 
to improvement in power of mind, achievement 
of brilliant business and professional success 
and new happiness. Many report improvement in 
health. Others tell of increased bodily strength, 
magnetic personality, courage and poise. 

‘The man, a well-known explorer and geogra- 
pher, tells how he found these strange methods 
in far-off and mysterious Tibet, often called the 
land of miracles by the few travelers permitted 
to visit it. He discloses how he learned rare 
wisdom and long hidden practices, closely 
guarded for three thousand years by the sages, 
which enabled many to perform amazing feats. 
He maintains that these immense powers are 
Jatent in all of us, and that methods for using 
them are now simplified so that they can be 
used by almost any person with ordinary in- 
telligence. 


He maintains that man, instead of being 
limited by a one-man-power-mind, has within 
him the mind-power of a thousand men or more 
as well as the energy-power of the universe 
which can be used in his daily affairs, He states 
that this sleeping giant of mind-power, when 
awakened, can make man capable of surprising 
accomplishments, from the prolonging of youth 
to success in many fields. Strangely, he says 
that this power works best while we sleep, 
when proper methods are used. 

‘The author states the time has come for this 
long-hidden system to be disclosed to the West- 
ern world, and offers to send his amazing 9000- 
word treatise which reveals many startling re- 
sults—to readers of this paper, free of cost or 
obligation. For your free copy, address the 
Institute of Mentalphysics, 213 South Hobart 
Bivd., Dept. 759-G, Los Angeles 4, Calif. Read- 
ers are urged to write promptly, as only a lim- 
ited number of the free treaties have been 
printed. 


RTS SUPPLY, Dept. PS10 


LIGHT PLANTS 


110/AC Volts—2500 Watts 


$249.50 


The Original 
MIDWEST BUY ANYTHING CO. 


Derr. 8, 
1820 Locust, Kansas City, Mo, 


Write for FREE tu 
trated Circuler—Hundreds 


PARKA COAT 


Gi 


Ss 24.95 


LUES 


OFFICERS’ PINKS 


= N50 


SEND CASH WITH ORDER OR SAY C.0.D. 


la SHEEPLINED 
hy] FLIGHT §=PANTS 
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START A BUSINESS 
AT HOME. 


Like John Lehman, Who Says: 


‘The complete Fyr-Fyter extin- 
guisher line gives me ost 
income ond real independence. 


Yes, capable men like John Lehman 
will find an outstanding opportunity 
‘with Fyr-Fyter. You can be your own 
pecan in your own town and 

‘@ permanent, steady 


pects 
to the vost need for fire protection. 
Write for FREE BOOK 


Get details on Fyn 
‘i 


FYR-FYTER CO, Dept. 92-46, Dayton, Ohio 
—THIS BOOK WILL MAKE YOU— _ 


MORE MONEY IN RADIO 


‘The RADIO DATA BOOK has the vita int. 


$1695 
pcp Preoata 
©. Box 194, Upper Darby, Pa. 


1 laborator 
GP, 250, 
Yrs Absolte “hea 
f m aber 
bearings. 
A.C. Motor. Special sizes to 


MeaeTN0.200 Commings 


Zan THE CIGAR MAN 


Dopr. P-3, 1096 Bedford Ave., Brooklyn 5, N. Y. 


ane this amazing nee 


Frey Sample of Radiant’s 
new "Million Mil 

/icreen fabric—and see 
7 tor yourself the remark- 
able difference # makes! 


ictures fa 
Tigh is elected i 
clearer, sharper black and whites ighter, 
more brilliant colors. Here is projection as real as 
life itself! The new 1949 Radiant Screens have many 
unusual and exclusive features. See them at your 
dealer today! 

Write today and get absolutely FREE 
2 sample of the new Radiant “Million Mirror’ Screen 
ibric ALSO a copy of the Basic Film Source Directory yout 
guide to film sources. 

RADIANT MANUFACTURING CORI 

1259 South Telmen Avenue Chicago 8, Illinois 


ARE YOU JOB-SATISFIED? 
GET A U.S. GOVERNMENT JOB 
Railway Mail Clerk Test Expected Soon 


‘MEN—WOMEN, 

Veterans Get Pre 
today sure, 
‘Career 


(Your first step toward 


As high as $3,351.00 
FIRST 


Wins US. GOVT. 5 
AR SURPLU 


WESULATED ANTENDA 


oe Sukie! $2.95 
1/20 H.P. MOTOR | <2" "ExoRNE Taye. 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. » « For Pleasure and Profit! 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chieago 2 
I Gentiemen: Send Free Sample and Details to: 
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Learn in Spare Time—At Home 
‘at Allied School in Chicago 


ENGINEERING 
(© MACHINIST TRADE 


‘© PRODUCT DESIGN AND 
EMPLOYMENT ILLUSTRATION 
SERVICE APPROVED FoR CIViL- 4 a 
eee TANS AND VETERANS “ill io 
ALLIED SCHOOL OF MECHANICAL TRADES 


O34 So, MURIEA ANE a 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


ELGIN 
$195 


Made for, Plots and Navigators of the U. 8, Army Atr Forces 
fey had to be ardy 16 Jewel igin men's wrist 
ences, sock ts ‘Sweep second hand” Luminous 


ands and. dial 
Water ‘repellent 


} TALK SING thre your oun ro 
j“mao10 MICROPHONE | 


Now .. . you can quickly and easily 
Modernize Tables, Sink Tops, etc. with 


POLATEX PLASTIC TOP 


Ss, “575 BS 


it SLIDE RULE # 322,31" 20s 
EASY! QUICK! NEW LOW COST! 800k Both for Only ene 


Newly Revised and Stempliied’ 5 Step by 
Step Method 


208 PAGES 


Practical Help for Bigger Pay--Better Jobs--for Mechanics, LOG TABLES 
Draftsmen, Shop Men, Accountants--All Who Use Figures Melefl Review 


10% TAX 
INCABLOC SHOCK. 


| MONEY BACK ours 


Zt ont satisfied for ony remson 


| Facts" 
vines ceed 
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MECHANICAL DRAWING. SET APRS EECH DEFECTS 


. overcome in the privacy ! 
of your own home! 


Imported From Germany (U. S. Zone) 
For The First Time Since The War. 


| VOCALON In 


1 264 W. 40th St., New York 18, N. 


$$ GET INTO A $$ 
HIGH PAY TRADE NOW 


3 bow set, manufactured with pre-war preci 
sion standards by world famous instrument 


cose ZF 
SEND NO MONEY! 


Pay postmon $27.50 plus C.0.D. Chorges. All 
charges prepaid if money accompanies order 
MONEY REFUNDED IN FIVE DAYS 
IF NOT SATISFIED 
PRECISION DRAWING SUPPLY CO. 
105 Lafoyette Street New York 13 


FIREARMS 
and SWORDS 


You don't want to miss our new thrill-packed cata- 
‘backround and illustrations of 3300 a 


| Make More AUTO BODY 
Money in’ ond FENDER 
= REPAIRS 


Bi AUTOMOBILE 
iowa, GET THIS BOOK NOW 
‘REPAIRS In Your Own Home PTTT4 
Send No Money Bip ls 


‘address. 10 
ROBERT ABELS, Box PS, 

280 Lexington Avenue New York 21, Ne ¥. 

Reeteessresstaseoonsssonnecoeretsaesetecee 


INCLUDED: Eye Giass Case, Wiper, 
Eye Glass Cl 


w costs 
QUICK - EASY 
The Help You 


TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 


perience needed. Get a nood 
233 Pictures—Diagrams fob or start a business of 
325 Pages of Vital Facts 

Govers methods, tools, ma 

terials —How to get business 

How to start your owm shop. 

Latest information and. lez 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL » GLENDALE 1, CALIFORNIA 
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Frank D. Payne made 
Gee, an-tmportant Decision \% 


© You can easily put yourself in the place of F. D. Payne. He is just one : 
more C.T.1. man who today looks to the future with confidence. He doesn't 
expect to become a millionaire as a result of his training. and he doesn't 
likte'to be high-pressured or kidded about his future any’ more than you 
do. ‘But what he did want when he clipped the coupon and mailed it in for 
the G'RY. booklet ‘was a good Job, a chance to show what he could do 
dnd perhaps the opportunity to xo into business for himaelt, Now. a CTL 
graduate, he writes as follows: “I've installed over sixty-five tons of aif 
Sonditioners,, and no telling how t at displays. deep 


ny bottle boxes, m 


freezes... I'm on a month's vacation at the present and 1 plan to go into 
ny own bysiness ..... C.T.E. put me on the road and I think it will for 


mereuitin theca PAH CRE, en we SAR at HP 
Se a Ane rene ae for FREE 
Fake Pox sae ier aaah Te Be 

ee MATL The cOURON Booklet 


way 
‘ODAY INVESTIGATE BEFORE YOU 
INVEST, 


Train at Home or 
in Big C. T. I. Shops 
Home of C.7.9. 


arge, modern, well 


Lake Michigan. 


COMMERCIAL TRADES INSTITUTE, <4 £1-10 
1400 W. Greenleaf Avenue, Chicago 26, Illinois 


ABIG BUSINESS 


for FREE OFFER of COMPLETE PLAN 
D° YOU want extra money 


U want ext MON sive, or Bronte) on Baby Shows 
cenTifht away in a bosiness you Ser Ot Sepa, Amacingse, We Show You 


\0use-to- house selling sults, yet so simple and easy by Howto start athome 
wot unt mua the mny pian that you can become an itapare time 


@How to Metalize the 
inexpensive way—and watch Expert Metalizer in few days. "gay Warner way 


our guidance jumps you in on e 

ferent suidence mes zo SEND NO MONEY “isrt"<!" we FURNISH 

week? Do you want a busines JustYourName—butQuick ®How to start at EVERYTHING a 

tha the whole family can belo Ping gut faat how the love hs pies and moat 

with —a business that is stable, other has for her baby's first profs yen Exess Messe 

Feed Rentth” Shean bored nt HCE pean 

time certainty of good income! > ao ot oo 

cash big profits—s permanent Ray Brandell, Mer., Warner Electric Co., 

DON'T WASTE A MINUTE lifetime basines | Seva Serve St popeSi0,Cotnns Se, I 

GET THE FACTS ON METALIZING a Don't send the PLAN. First send all facts free, 
1 


System sent toyou on norisk trial I y decide afver I investigate, Everything yoo send 
My own shop does big business by —costs nothing if you return it. | now is FREE. No obligation. 
‘same methods Iwill reveal toyou. But get the Free facts first. Then 
Exclusive Warner Electroplating decide. Send penny posteard or I 
Process—trade secrets available coupon today. Time is precious! 


for fet cine = pa oo 
3 


of 
actual metal (22K Gold, Genuine O& 


WARNER ELECTRIC CO., Dept. 210, 
1512 JARVIS AVE., CHICAGO 26, ILLINOIS 
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AS FAR AS 17 
MILES WITH 


ARMY FIELD 
TELEPHONES 


Amazingly simple to install and operate. Just 
hook up terminals of two or more phones to 
ony two-strand wire ond you ore ready 10 
talk! Powered by stondord flashlight batteries, 
Compact . . . rugged . . . portable. 


f uses for quick, low-cost, dependable 

shop, farm, 
. Performance equals ‘present-day com: 
mercial telephones. Up to’six, phones can be ‘used 
efficiently on a single fi 


nication around home, 


ine, making a complete tele= 
phone system. No maintenance’ required. Each 
Dhone complete with self-contained hand-operated 
Finger. Beary phone checked for perfect operation 
anu filly guaranteed. Originally ‘cost government 
UstD~ ‘good, serviceable condition 
USED excellent condition 
NDITIONED—( . Signal Carpal 
Tike NEW, alightly:dsed ena COFPS) 
BRAND NEW PHONES “with canvas case 
Blectrie, Stromberg Carisoit 
And Kellogg, with canvas case. 


ARMY FIELD 
TELEPHONE WIRE 


10f-Durable 
isted. 3 copper and 4 
‘ined, insulnted 


(W-110B Cased, new. 
{nopen. Hai 
250 feet). WE. BS li 


All prices FOB Sacramento. No COD. Cali 
fornia residents add 23% Jor soles taz, 
FIELD TELEPHONES — SWITCHBOARDS 
“TELEPHONE WIRE ond RELATED 
ITEMS 
For complete de 


for FREE 
illustrated folder 


Kt LORIS SALES 


MONEY ORDER 
P.O. Box 1896-A-10 Sacramento, California 


“Radio For The Millions” Shows 
HOW TO BUILD 78 RADIOS— 
PHONOGRAPHS— OTHER SETS! 


‘This giant book brings you 648 picture-diagrams plus com 
plete Imtructions for buildion 7B radian and Bhonoaraphs! 
seraber ENE "set a vay cidio sation Bicycle ead, “Moor 
lamp set, vest pocket portable, mic “BC set, superhet, 
high-fidelity amplifce, all wave receiver, home recorder, et 
at's mote, there are scores of handsome cabinet supe 
Sons, 2 dual turntable phonograph, tube tester and full de- 
Gil 0%, epubleshooting tS order wawctend no money 
‘book arrives, pay postman ‘only $1-49. plus’ posta 
charges for handsomely bound. Regular edition. If after 7 
days! Free Trial you aten’t delight 
Be’ sure to send your order today 


POPULAR SCIENCE, Dept. 127, 353 4th Ave., New York 10, N.Y. 
ELECTRIC SHEAR SHARPENER 


‘return it for full refund, 


$2.50 Postoaia surt 


iate 


wind NY. Beek 
Ror DO LATHE JOBS 
| «gh on DRILL PRESS 
I 4 with DRILLATHE pp 
ply 


es and tubes. Credit plan available. 
Free literature. Dept. P8-108, 


FISHER RESEARCH LABORATORY Inc., 


Ne Alto, Call. 


WANT TO MAKE EXTRA MONEY? 
Assemble this beautiful clock $9.95 
jor only 


WILCOX, ING. °° i 5 Sicelen Be eestit 


COAST INDUST 


ES, 1505 


EARN BIG MONEY! =2-2= 


PUT YOURSELF IN THE SUCCESS PICTURE! 
“Yn. pot re waing te be tapped in thie new Sel New HGR 
‘ACLS tan gies svn, Darian wares to ron ap ep 
esa sore pe. Agnes ~ Makes i obec ni a ae 
‘Sie shee ‘new tings wormnch more Laren few aap 
fein sary to mone an eer nd pak Fora seo 
tine bao Sart urine BIG MONEY ~ Hoo 300 permet 


AiGHT IN YOUR OWN Noms] 


‘@ few cents worth of material ... BRINGS YOU DOLLARS! 


{ne ~ spt Sper wok pare tn Bveyting froin 


44, Coliferaie 


showing how easy it is to make money with FLOK-KRAFT. 


| See/ sie augns 205 ens of Popular Sen, Fakes DRL fe WH compete color iustrations, 
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Learn NEON TUBE BENDING 
NEON SIGN FABRICATION 


This uncrowded field, offers nationwide opportunities 
for interesting, healthful employment co competent 
mechanics, at 


52 00 to $3. 00 Per Hr. 
APPROVED RESIDENT 
Sons, Woh ONL onguGH AND 
PLETE COURSE IN * 


“NEON” AVAILABLE 
Wiener is tr 1S NON-TECHNICAL, ‘AUEOUIRES NO 


iH “ATION, 
WHEN WATEING. PLEASE STATE IF YOU ARE 
VETERAN OR NON-VETERAN. 
G. I. T. NEON SCHOOL 
127 N, 7th St. Steubenville, O. 


Learn 
How to 


HYPNOTIZE/ 


Rowe Letom Wiese 


How tp select a subject 


ani 
swricclaee caer 
Ser etwmeareee 
eee 
ona prices Bate 


ted hypmoitam can oe i Ti vt hovrinie 
Fat iota pua 


ee YOUR, OWN ENLARGER 
is nd’ yon cance. year 
Te Ss Rat ter Fen erte Por 
CALIFORNIA TECHNICAL PRODUCTS CO. 
SLO RIIA sine ete ta” hapa, ott 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 
high, uses %4 to 4 HP ¢ 
motor. Will not clog. S6= 


ie 


in ve since 1936 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


rating 


2 $uPaR J TS 


‘tough pouste-quick! 
— ve 


GADGETEERS! “MAKES ARITHMETIC INTERESTING” 


JOIN THE 


FASTEST GROWING CLUB in the WORLD 


NEW © DIFFERENT © EXCITING 


Gadget-of-the- Month Club, Ine. 


As described in August Popular Science, LOY'S IMPROVED 
ABACUS, the World's most versatile calculator. Now eaty £0 


dry? Add and subtract up to 1.090.000,000,00, Multinly 
inte!” Divide um 
‘igite by 8 digits, “tract squate Toot to four places 


Wore tis marketed anywhet 
‘exclusive preview of to- 


c, the ty 
‘pachine for fun or business or for our little boy ot air 
pach Fs yor 


Srder yours today with check or money order. C.0.D. postage 
extra. Money back guaranteed {f not satisiied 


LOY’S CHINESE CALCULATOR, Dept. 855 
1317 Rhode Island Ave., NE. ‘Washington 18, D. C. 


Both models with cents, dimes, dollars, fens. hundreds 
inted on proper columns. Agents write, 


HIGH PRESSURE HYDRAULIC PUMP 
FOR HOME, SHOP AND FARM USE 


OUTHWEST AERO SUPPLY, Dept. Ps10 
Houston. 


95 
sizotie, fort: ating, washabion nei 


give meas 
Of the abdomen. Specify right or left side or do 


"em end ny 598 Spy 
‘thing 18 read. Wiel 


PIPER co. 
308 East 12th Dept. PS-10 Kensas City 6, Mo. 


mim POCKET: RADIO! 


Ss |e SMALL AS A PACKAGE OF CIGARETTES—REALLY WORKS TOO! 
BEAUTIFULLY jolded slver black cane. NO TUBES—BATTERIES OR ELECTRIC 


GUARANTEED TO WORK. 2 sos! tons I wenn crete. ten 


anywhere. L. S. of Texas says “It's Wonderful” 


{BIIL, money order. check) and pa n 
SEND ONLY $1.00 {i220 See 
= 


For postpaid: delve 


"your 
MIDWAY SALES CO., Dept. 


TA porutar science 


ost 6.55 
@ NAVY STYLE 
FIELD 


f SIOUX FALLS 
at SURPLUS STOR 


WINDMILL-RAINBOW- FLASHER 


SPINNING AUTO L 


THE CARTER CO. Box 195 Lexington (73), Mass. 


PRINT YOUR OWN 
POST CARDS 


you x 
$7.50 or return the GM, no questions asked Include Postage 
The GEM must sell itself: you be Free Catslonse cane i, ie 8 Toe 


JOND EQUI a le | S. "Ss 343 Conol St., Dept. PS 
on PASAAK’S “cri8.cr! 


Ball-Bearing SPEED WHEELS 


+ i wheels, solid tire—No 
Z wheels 


2 
275" Single Tube 
Soa wheel bolted wb $878 


SENSATIONAL 
DISCOVERY 


1 Qt. Homoenized, Milk can be chumed into, approx. 
2 Ths. Cou iyle Butter following our formula. 
Takes” Justa Tow” minutes with ens beater. Tes 
amazing. Formula’ sells like hot-cakes.. Independent 
operators wanted. Particulars free. Sample formula $1.00. 


BUTTERFORM CO., 1404 Mitchell St, Oakland 1, Calif. 


WORLD'S MOST.POWERFUL 


AIR PISTOL 


Ready To Work 7 AMAZING STRATAGEMS 
For You In A New Approach 
At Any Time! 


TO LIFE MASTERY 


Tettective Stratagems for Eal 
hes. merited advancement and 


better ‘health, ‘These techniques are the result of 


Fesearch and tests made by our Director who at one | 


me was drained empty of vitality by worry. over= 

Work and failure. They placed him and fis affairs 
f9n a more solid basis than ever before’ Our low-priced Course of 
$6 tinderetandable lectures activates creative power abd may be 
ist the ceverage, you. need 


om-preit Operation 


School of PERSONAL Psychology 


40th Floor Washington Bide. 
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An ASSURED FUTURE for You 
& Learn Profitable © 
WATCH REPAIRING /\ 


BIG MONEY WHILE LEARNING 
Study at Home— or at Our Accredited School 


Course or 6. |. Approved 
{Graduate Plan ef school 


Write Today for COMPLETE DETAILS to 
American Institute of Specialized Watch Repair 


Dept. 200 270-76 East Building Grand Rapids, Michigan 


sTIONAL PHiGTO COLORING SeMOOL 
ais Siichicsn Avec, Depts 1307, Coiengo 8,18. 


WHY DON’T You WRITE? 


This course approved for Veterans’ Training. 


NEWSPAPER INSTITUTE OF AMERICA 
SUITE 8728-5, ONE PARK AVEN MEW YORK 16, We Ys 


Learn RADIO-TELEVISION 


RADIO TRAINING ASSOCIATION OF 
5620 Hollywood Bivd. 


SSOCIAT AMERICA 
7 MAKE YOUR OWN 
we RUBBER MOLDS 


trays, orna- 
Use rubber 


ple kit len 
BisolWriteroreweataicen 


What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 


enon oF 
sleeping. You jut cannot a 
4 ford! to be without this protece 
7] tion snd’ convenience. 


Wear two weeks then con- 
Your physician before de- 


to Keep it. 
lay for FREE 


descriptive circular. Sent in plain sealed envelope 
FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


dike Sete Learn A Trade NOW! 


PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 
LEARN BY DOING 


POLISHER & SANDER . 


fori 


| ing, Gus & Arc 


; . Tuning 
learn SHOE REPAIRING 


& Civilians 


———CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 


RE WARDEN 


The Home Fire 


FI 


.00 INVENTOI 
K LIQUIDATI 


E-Z CAR WASHER 
bi 3 be he SOAPS, WASHES and RINSES 
HOTTER SASiE4 TORCH 


HOBBYISTS: do jobs which require a 
HOTTER flame! This 100% primary. ait 
torch generates 2100" F. heat. 1500 

TU per hour. Guaranteed to silver POST 


E-Z CAR WASHER 


103 Amsterdam Ave. Devt. P.S. 1, New York 23 


P.O. Box 261, Monrovia. Calif 


coctoser 1940 17 


WAR SURPLUS. .. SENSATIONAL VALUES 


IANY ITEMS WE HAVE 


at “GADGETEER’S HEAVEN” — rwé'worto's tances SOPoLy 


COMPASS =" 
Gomve 6Se 


HT 
fit 
f 
ti 


i 


Melt 
avy Mellon Gonge, Sipe 


‘MEW TARPS - HEAVY CANVAS 
Maen 6 awe gts SI185s 


ke aber 
Pentereed 


sion S149 
BOLO KNIFE 
le xf pekred Bade 
ea elo. 


MACKINAW 
eee 

pellant poplin cover 

Pool Wesket ined, 


LEEPING BAG 


Hise (ies 


LEATHERETTE 


Wap. : 
PALLEY SUPPLY CO. met san Sh Peano. 


THE LARGEST FIRM OF ITS TYPE IN THE WORLD GLENDALE 1, CALIFORNIA 
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Classified 


Opportuni ties 


Save Yponey 


POPULAR SCIENCE MONTHLY—351 


Classified Ads only 80¢ per word per insertion, payable in advance. Minimum 
ed 10 words. 


To be included in December issue, copy should be in our office 


by October 25th. December issue on sale December Ist, 
FOURTH AVE.—NEW YORK CITY 10 


‘AUTOMOBILES 


Peters, 
fand ti ‘i 4 
Lee Motorcraft’ Co., 1412-B Great North= 
m Bids. Chicago 4. 


i 
$100 ‘co 
‘Sintres, 
1 g.SPEED And Power" Handbook—very 
latest methods! Construct your own suber= 
hi rater injectors. compression 
Wing’ devices-—easily. prac 
Uleally without cost. Get racine apee 
feleration. ‘dynamic power. increases. irom 
hy automobile! Build stock ‘conversions! 


AI-A1 Hereford. Los Angeles 22, 


‘spo 
bound—8198. complete. New= 
Ai Tngustries, - 6041-Aa 
Hereford. Los angeles 22. 
INITIALS—For Automobile Door 

pith One inch Gold Decals. "Postpaid 6 for 
$1.00.03" Tor ' soe, Kessler’s Accessories, 
Gentrevitie: Maryland 


‘Speed 


darennup accessories! 
We'pay ant ping costs! icture-catalogae 
ie, "Newhouse, Automotive tndustries, 
Sti.ad Herelora, Low Anpeles 24 
PEED & Mileage” Manual—Eaally ob- 
fain urenter speeds mileage. racing "per= 
Kormance from ‘any ‘automobile: 


Famous 


fal 
fa 
simplified ‘Sport Con= 
rts Fascinating Pie 

‘catalogues: 
unfanteed, sont” complete fi. 
i Bagincering. Ml Pe 


Iiear 

Al 

“YOU too can easily have a new Flush 

Rendered ‘Gar. “Bulla it Yoursett” Only ase 

{or'large Dhoto and information. Cnies, 
oledo. Ohio. 


mD:Car Buyer's Handbook) Tacldes 
authoritative ‘specie late, model ‘evalua 


onal Complete. ests” dealers ticks, 
fraphte photographs! Publica 
Hlous. “box 35-10. atcadln. ‘Calvornia 


“GLEAN of repair any radiator. Easily tin 
gusty’ metal. Complete instruction. system 
$208. Radiator Service and Suppiy, Mo 
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fornia Festying plane galore! Working 


sketches. model cfianges, Compre= 
fRenaive: complete! 150 photographs! Lare- 
Post Publica= 
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Fectory. ‘Atheas Oo. 
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Manifolis, hiccompression " ends, 3 
Wheels, cimshaits, fender skirts. Plexigiag 
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from ‘rst order, Dualtone Mutlers, ‘20363 

India ‘St.. San Diego California 
‘BUILD speedy Midget Track Racer from 
catt-off varia! Plana. specications. gone 
Siriction information “$100, Motor Sup- 
iy. Bax C5168 io 


" cosTOs atiing”* manual -GUicEy 
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fods'" 100 Photographs. instructions on cus 
Yomizing, restzfing. sireamlining: new and 
old carsi ‘Thrilling sport changes! Latest 
Custom. Porelgn. “Convertible. . Speed. 
FRodel conversions: accemorie,” muthers: 

‘eations| (Custorn 
‘Catal dded.) Most complete 
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mobiles. List. Sample, 10e. Box 1028, MMin= 
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THOT Rod Racing Book 0 photon 
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Ria. Oe Girmer Bent, Bigy. 1st Bo 
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e268. Hollywood 27. Calif. 
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Bhievrolets Complete data and photos for 
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Hs Asigundine getaway! Free itustiated 
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‘THE A B.C of water injection. Complete 
information Pree Advanced Automotive 
Products. 563-7 Lake Road. Webster, N.Y. 

ISTS. save gasoline by Vacu- 
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Pieautitying Accensoriee—-Holiywacd 
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ies, $5.98, plus postage. Radvar Products 

Morar Jamaica 5. N.Y. Dept P83, 
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al ail pind Breas eee et SSOROmERCR END 
Biylaen” New Gticans’ Eat? Pets BP BICYCLES, SUPPLIES 
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ying ease. Onl 
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18508 ‘State: 


{UILD.. 
er. Bave £30, Baay wiih Hobart generator | 
sg aut ene ne 

Silee Homer 
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‘Welding Supply 
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DRILL GRINDER for twii 
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makers from furs. teat. breeders 


Stery. ee8 


coctoser 1948 61 
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Fiedce can start you sue~ 
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Sales. “coprgiehted. Intarmation 
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soRse bie ane mat 
sag era: 
Wa ta ot 
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PINTERESTED In Latin American & 
Foreign kmployment? $1.00 brings Foreign 
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“HOWARD Thurston's card tricks, only 
fips, Specialty "Howse Bos ba Dat 
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32) New Yor. 

USED Correspondence courses and books 
ponent sald: Tented and eachaned. Catar 
‘Lee Mountain, ‘late, 
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“BE a Magician. Large professional magic 
fqataog of fatest tricks. Joe. irelana, P10 
Worth Dearborn. Chicago. 


Money! Learn eaaily how to 
Por complete information 
Etetprises,1aseq che 


LARGE 160 Pace, Magic Catalog 386 Tor 
pectaners, "and euatesigal Chicago 


Bue Chicago 38, cay 
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190 ‘or 8 illustrated cot 


Worth: Texas. Largest fare'cotn ect 
Isnment in U. 8. Established $8, years. 


Srovai service applicants, Send 3c Dos 


Hifee oan Se Spritigheld-Ds0- Mase 
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arter 1294 Market Ban Pancisco 2 
WHITMAN Yolgera 41.00, completa 
stock, Foreign coin Included ‘with bargain, 
sie ust oe. ‘or Little. 337 North, Menard, 


INDIAN ead cents 20 diferent 
$2.00. ‘Goln "book “$30. ‘Walton, 7 Water, 
Boston 9. Me 
‘BOUND, 128 
bargain “$1.00. 
‘Haven 10. Conn, 
|, U8. coins lowest prices, Sead siamp for 
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Sine. 


 Crystal-Mount Sample, Harrisco, 
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Foreign Mixture, $1.00. 
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coverage Sine quality,” attractive prices. 

Seminole “Stamps. Box 1138-5, "Coral 

Gables Florida 

© 300 DIFFERENT given fice with appror= 
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START your own staiip 
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‘Tid DIPPERENT. fnclodine Roosevelt 
frimueue. Seo approval applicants. 8 ava 
Ion" Stamp Co.- Springael 


‘WORLD of Stamps for l0e!! To obtain 
1000 new Customers for Our approval Ser’ 
keemwe ofer. Unis stupendous Bargain~ 
‘Stamps from every part of the World. air 
Bulls. pictoriais. commems, eta. Fine 
Lor ‘of "Stamps. for only, 10c~Send your 
dime® with your request’ for our Bargain 

Fovals now. Cosmopolitan ‘Stamp Co., 
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10 U.S. Over 40 years Old Sc Approvals, 
Scott. Middle St Lexington, Mage. 73 
"Pictorial Collection: —Djiboutl, 
“Toro, Sakaiays Chiet- 
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packet 
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*o.8 Price List (Gompletel (ree Taguest 
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50 GREECE plus Albania error 1c with 
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10. California. 
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200 DIFFERENT Stamps—cataloring 
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plater for front’ doors, Write Dept. 8. Nat 
oust. 214 Summer. ‘Boston: Mass. 


SS Gea tas kempa ce ay 
seats Oh Oe Mea “St 
fa Gor a Stee Ga 

fal as 
ltrs Ret ae Te 
seeeh Seine eae 
Si 


‘ABRIDGED directory 

with fea projects or therests:. $1.00 

fan (6. );. Forelgn Service’ in 
‘Box 3000. ‘Miamnt 30. Fs 


SSWORLD Wide Gonstruction Job Latinas 
abled mee for Overseas and USA 


fees er anon Feira’ fount furoiah 
‘Booklet Gunmetal Co., Ave, G, De= 
eats. Hi 

“EXCELLENT Sideline for printing and 
advertising. salesmen, Decalcomanin name 


Dintes in small quaniities. Great cemand, 
‘Also. make money with our fine of Auto: 
Bobite Initiale Pr 
Samples. 

19. Mas. 


ind ers, Pree 
‘Ralco™. XL-Woxbury. "Boston 


AGENTS—I00% —pront_ selling genuine 
old window letters storey and offices, Pree 
Eames "Metalic Letter Go. 437 N ‘clarke 

‘JOBS Open Th Selling) Send wane ade 
ress for Pree copy Opportunity Magazine, 
fisting ‘hundreds et companies who. need 
men now, iuil-or spare time. Experience 
Rot essential, Opportunity. 28 E. Jackson, 
18. Chleago 4. Hl 

‘BIG. Money 
orders for complete 
lated tuekles.” Bel 
mblems, Past repes 
ggenbeny bok PB, 


Taking 


chy and Eup ene 


NEW exclusive Xmas photo greeting 
cards, amazing value. bie prudls. approval 
ies. ‘Greetings. 118 Chauncy, 


DOUBLE Duty Shopp! Zips opes 
yestandly changes frott sell f lange se. 


large size 
Elentning seller” Sam ‘on tral 
ne jgmpies sent cla 


“ADVERTISING Book matches Gash in 
on big demand~sell Union Label matches, 


S DEAL bosioe stamping” seta EF 
protects, soci security pies. informa: 
Nov Pearl (B8)- Albany’ Nou 


soaeth, gltra-blie stock sig 
oan 


To, stores, 
Peligious 


BEM: Fae Fere dat 


ine. 
Case," "Don't mise "out? 
tat Grafteards, Box 
ire 30, Pennsvivai 


ila—(Nusiiver), Ape 
‘Gauranteed, genu> 


Bo ho Pict 


py nih oath ‘Berle 
sliver fish, Renews allverpinted ware, 
iticies. pieces. iverpinten brass. copper, 
District, State” Sales-Distrioutors wanted 

-Habrse oduct, Aten ft 


Pay in 


SPECTACULAR Guava 
prices. make seling ie 
Repeat 


‘Free selling cult 
atlantic: Boston 


Hence. uneceaan 
it" Shoes. 601-K 
x 


06 CABH advatice comimlsion every 
‘38-plece “Lady Ann’ silverware. gine 
Reed “auality valve ‘bring sale 

‘Alco ie ‘or ‘other siversute and 
Rousewaren. Write for nuredre Bales Guts 
Bi batee Sites Gp pave. Pe 3s 


Fite ‘Ave. 


MAKE more money (URE 
taled ised Se 
tt 


eerie poke ae 


Feliglous articles. ‘Represent large man 
faeturer, Madison Miia 303 Fourth Ave> 
ae Nee Yon 10. 


sro, sachet cane 
plastic. sectet. panoravnie, ang cara 
ageygaaae ieee pape hg Ed 
if fei Saat Ai 


Yollos "of personal “cards. Alt. ths 
‘America's “lastest shprint ‘service 
tainples "Eimeratt, Gard "Co,. 5900. South 
‘Western, Chicago 3. 


farford 


amples. Ea 
Terrace Avenue. ht. Vernon, Rew York. 


rite, "Dept. 


"RELIABLE women voll Three Way Facial 

Massage ‘Treatment "with | Margaret “Beil 

ics, Dependable treatment and 

Dieparations” Purnished tree ‘for 

gelling. Margaret Bell, 930 Sunbury Street, 
Hos "Angeles 15, California. 


88 popurar science 


{MEN'S Dress. Sport Shirts, Palaiian 
Ladies Cotton’ House dresses." Earn “Tte~ 


endows Commissions. Bonuses. Pree Sales | 


Outi "Jarod "Manufacturing Corporation. 
Beckie Genre 8 


| AGENTS 
polsibie. Plo-Gio Plastic ‘ipo 
Reme. ‘Box oi-Pa. Mount Vernon, N.Y: 


“MAKE fay Money welling finest lise 

nape imoriniga Christmas Sar. 60 for 8k 
gift INES. Up to 100° ott 

Notery lt wrappites. up to 100 pr 

Seer mre 

Offer. and’ free portfolios Devt 220. Silver 

Seas Staion 2 ratte avenue. Re 


TSONMEATION — Winey 
Sor Sarena eine 
field 3, Ohio. a era 


POCKET. Pal: Replaces Knives. New. 
sole BeautihiAaye pacar sharp, $e 
$e ober. more daly. 

teeters. Samp) 
coun a2 W. Kelloes, 


{SENSATIONAL taney faking opportin- 
sug Bell lunaricus Bt enfd “Feature Chet: 
nas" assortment “with “Relative, Seals 


HIT praat 100. Complete line of Box As- 
‘nlues. Samples on appraral. WFite House 
of Harmon. Harmon, N.Y. 


‘BUY thousands of nationally advertised 
oducts divect from mauulacturers. Write 
ah ‘Direct “And Save.” Consumers 
AiR, ALB Lebanon Ave mts Lebanon, 


Pig ek ea aes pe ee 
age, pusting "up the’ opportunity ofa 


a 


Best 
bushing Go.. Tae., 
‘Ave., New York 10, N.Y. 


x POPULAR SCIENCE OPPORTUNITIES K 


MAKE 
suit Plastic ‘Line’, TublesiotNe” Rprone? 
lendid “fast-selling items. 


Inany ‘other 
Boveltigs. Postal brings free details 
Geais. Hurry! Royalty. Box Le148. Passaic, 
New Jersey. 

‘YEAR'S. Hotiest_Deall otorist 
ever stuck In snow, mud, sand, buys 

ram ee 

free. Money-back ‘guarantee. ted 


Each. New Foils. Ab- 
‘Beautiful ree Samples, Ataa. 944 
‘Chicago 20. 


Large 8 
solute 
wtih 

‘GUARANTEED product in protect 


ier 
rilory, it you are bow selling of intend 19 
Sell house®to-house. For full 1 Qt. Sample 
‘Qmazing High Shitie Windsor No’ Rubbl 
Wax. send only 23 covering handling 


postage "sells for $1.35). Windsor Wax 
Bo. fne., Dept. P.8.-2. Hoboken. ¥ 

SELL) Balloons. Combs. Special 
ghandise, "Curleton House Distr 
Texas City. Texas. 


your 
Bake 


= 
Bf Das ar | 
peck aera 

jomas Shoe Co., Dept: V-lot. Chippews 


Wieior 


Pale Wi 
‘AGGRESSIVE 
stinte guaranteed 
and Cover sets 
Sverywhere, Sure-nre sales pi 


fet started, “Ger 
fected territories 
‘The: 


‘tai 
Box 4333-B, Kansas GAY 


Write Flinsen. 
Me. 


lende. gui Thoslery," iigerie, 
Blouses, iat Complete ine greet 
ing earés. Leader Chilstmas assortment on 
approval voutat. offers. Wea 

Tight. Company. 1700 Arch ‘St-- Dept. B 
Philadelphia. Pa. 


AMAZING ofter—E40 is yours for selling 
only $0 boxes. each contaifing 25 tuew. ene 
trely different “Deluxe Christmas cards 
With’ on without ame imprinted, "Also 80 
Tor 'si.00" Pree. samples. Other boxes on 
Approval. Write today. If costs nothing 
1. try Cheerful Card ‘Go. 446" White 
Plains. NOY maa 
MAKE, 100% profit welling name 
printed Christmas cards aid $1.00 agscrt= 
Imrents” Also personalized napkine and’ sta 


Toners." Request’ samples, Dunbar. San- 
tore 2 ler 
MAKE mones it Christe 


to fiends “atlgnbors “others, Big variety 
Blchings. Religious.” 80. for 81.00. Weap- 
Binks, Bighonery. "New §f'29° ling, “Litue 

lower Box” Pi ‘Frosted 


for fe 
iment gu nppgoval. Hedenkarmp. 343 Broad 
way. Depts nad. New-York 12 

$1 starts you in business. Sell lined ties. 
10) "wool Interlining. ‘Goats’ you only $f 
per doren, ‘you. make” $8.00" doven Send 
Hoo for speclalfateogctory offer 


Hen ‘complete line Free Phiip's 
Neckwear 20 Wert 2ind St.. Dept. Poa, 
New York 10, 


WOULD you pay 3%_—frst $350 made? 
olor-itlustzated Book "30S" Oda Scouse 
ful Enterprises” free! Proven! Work at 
Rome, ‘Expect something odd! Pa= 
fille. Oceanside. California. 


SELL famous §3. “Pire-Mlller™ extin 
gulsher with bracket, wholesale or direct 
exclusive’ territory, Demonstra’ 

$2) relllied tree.” “Pire-tilier.” 
Tnew York. 


pDANS Wrist Watches Guaranteed. Big 
Profits. ‘Hiustrated” Cireuler. Brooks, 


‘BIOS, Arkansaw, Wis 


|® 


Russell. Detzolt 
63 HIGHGRADE SALESMEN 


JURIOR College by. correspondence, Di- 
gua awarded" University Foundation, 
Bocin st Augustine: Poridg, 7 nt 


‘START your own business on our capital. 
Always. jour o8n boss. Hundreds average 
$55008" 2 $5,009) aad Sale year iter 


port mi” 
MAKE. $15.00 to, $25.00, per Gav, Joe 
‘tnd Marva ‘Lous (his wife) tollet 
Mticle"Seametics and other products for 


Dostinan, balance. Be 
inal to ter, this De 
ious 


rst commu 
fine. and "you will be’ 


LOOK! Pocket $3.35 every sale Just 
shove (Glens Deautifth stplece luge 

Sind 
ice. 


«SILVER Plating 
ny with cloth. Des 
ine. iver Anish. Re 
articlen pieces" Shiver 
Distrter, Beate. Sales-bus 


tributors wanted. 
exclusive, NuProcess Progucts, Aurora. fi, | 


MAIKE $500.00 A Week!! 
wNeo-Pluorgecent™™ Revolutionary Invens 
tion? New ‘Type Pluorescent Sin Replac- 
ine Neon, Fantastic Virgin Market "with 
Deaters. Mfes. Distrib. nets Pabulous Prot 
iis Free Sample offer. Rese Co. 839-00 
So. Franklin. Chicato ta 
MEN And Women—Earn 425 daily. sell= 
ing. silverware. alumisumeare. pressure 
Coakers and 14 more fast selling Kleme a 
Feet to constimer. Full of part time, No 
Investment. Write for “free sales” kit 
bag oy aml cieee 


Faring, HID $2 Le. 
3. VO ai 200 
‘earings. bi 
sibilities, Remarks 
(gm tree ttlabceelis tacit 
By factory. Special -Deinonst 
John Wilson, 2403 Indiana Ave. Dept 3 
Chicago 16. ih 
EDUCATIONAL 


AND INSTRUCTION 
—GOORKEEPERS! Increase your earn= 


pet 
faboehne oO soa By la 
fii ree ra nee Is 
saints eee a 
Sy yeaa eee Pere 
SLi cee sre 
Save eae coreneiee 
fe rd te eats 
ESRF paas 
eS 
ae PE Sse 


ss 1a 
Boat 


Rohe a "ae book lists 
poutioss "Write Prank institute 
Giz. Rochester, N.Y 


$8.00 osu g Beactrule 8 ‘School of Phas 
| Pantage :"Becond St. Evantv! 
Baas 


Takis ESL Ws 
Eerie 
ERRASinutie ewiden ate 
say cae aaa ah 
pe Ee a Sa Bey 
Saar tae, 
a 


SXEDICAL Labia) Tehciaia 


sereat demana: We train you in yo 


in “General, Chemistry. "Ca 
upperial Technical Insutute, 
e-8. Austin, Teens 


‘SUPI 
ae ORY makes Gaia sick Uke 


(BECOME a Doctor_of Paychology 

| Metaphase acre of rent ge 
ee "win ‘desree ‘of PaD. 

} 


TOR a eens pyooiabe, Lirten 
bbusiness operate « Collection Awency-Creait 
Bureau, Easily learned. ree Golder, Cole 


| OMEN tears arcarng ener 
Wal Pinenat Ree, a Miss, VT 
RESIDENT Courves 


eh school. 
agit IBF envied iS" datcee, 


io” Earl Street, 


WIN Thousands in Cash, Care, Homes, 
“pili Winer Mararing® tes Have Whee 
Gurrent’ copy’ 230 S32 East 82" Beattie 
Washinston. 

WIN, Cust, Gaia in Prise Contests] 
| welte tor tons sited wlth durrene contest. 

Manin hints ‘and. tips, ‘Bend ont ase 
Wrurte coptess Digest bept. 205K. P. 6, 
Bix tios, St. Lauls 6, Missoure 


LANGUAGE OUTFITS 


| “TINGUAPHONE Makes Languages, 


te 
‘Dest phone lestite, 34 RCA Bldg, Wew York 
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74 CARTOONING. SIGN PAINTING, 
DRAWING AIDS) 


ee ‘address Cartoonisis” 
{910s Pleasant Hil. Oho. 
“LEARN new modern “methods and 
moieyeimaking’ ideas In our latest courses 
fo ai Bainting and) showeard. writin 
Write: fof tree literature, Please State’ if 
You tse want descriptive Hterature about 
Urawite and art books, Sherwood Publish: 
Been, Ue r8 aresion. 


2 EET oS. 
ana ‘Gataioe ‘en 
fers, PO""pox 101. Alin 
‘SIGN painting 
cqguingstts. out Berne: Box i: Greets 
‘e's _ 


Mie, 
23 CHALK TALK-STUNTS | 
CHALK Talks, Laugh Producing Pro- 
ram, Soo! “luawtated Gang 08, Cur- 
Qoonlst’Balda. Oshvos, Wisconsin 
TYPEWRITERS 


RECONDITIONED Typewriters, Print 
tng Devices, Odie Appliances: Supplies. 


Dikwegraph King. N.C 
™ RUBBER STAMPS 


RUBBER Stamps. 3 lines i5e. 
indexed: Hoo. Pad 336 


6 


3 Lines: Se, 350 
$1.30,” Catalogue 
New Yorke Ciiy 26, 


QuatiTy Ee 
Letterher 
Shuts Presa. Box 


“INVENTOR'S Guide" free on request. 
Prank Ledermann, Registered Patent At 


tormey, 154 Nassau St.. New York 1, N.Y. 


“SEND l0e Now. for our 48 page price 
‘ist order. “AtcCal ‘Press 


perans: ‘Without obligation. write 
2 steps. yo 


SUMAZING New Addressing Machine 
wolks fatter than 10 (pista! Addresses 
Mall for Churches: Clubs, and Businesses. 
Complete machine, Slug eubpliee (Beh 
for 00 names) onty $52.80" postpala. Pree 
Bormann, Order akrect: Adaresse?, Bah 
Mee ee ae 
Jones, eagulauy posted, $10 Ponta, 
R 2 oa 
ef-Se, Pia. 22, Penns, 


Galder’s. Box 


PATENT ATTORNEYS 


INVENTORS: Write for free brochure 
idence of Invention,”* Labiner, World 
tice before OS. 


Ofte. Validity and Sicingetent investi 
£ and form 


TINVENTOR’S Guide tree on request. 
Frank’ Ledermann, Regiatered Patent. At 
Korey, 194 Nessa St. New Yore N.Y 


INVENTORS: The usual First Sie je to 
he U.S, Patents cone 
aa Patentapi 


have a seareh of 
ducted, So 'T ean 


5: If you have an Taventjon 
forme “Patented oF unpatented, write ine 
selatg of “Amerizan Inventors. ent 204. 
‘StUNW., Washington 
uF an inventor lives be fina a fave: 
“search of the tat pertinent prior 
tained relative to its patentabliity. Write 
for farther particware’ as to. Patent. pro- 
felon sha rocedure™ and ""uiveation 
Hecora “format once, Np, ob 
‘MeMorrow.. Berman ee 
fered Bates Attorney i: *D Vietor Bulg: 
She: Washington 1. 
INVENTORS" This Arn Teiiaeed 
Nee before the U. 8 Patent Ofies and 


tas =oapta ie 


Show & Co~8-427 Snow Build 
ing’ Washington 1°, C: Reeistered Pat~ 
ent Attorneys. Write for snformation. 


ATIC) Self-feealne boy Card 
‘Printing. Duplicators 39.50 


PRINTING presses. type. supplies. Send 
Pe 
rssh See ad See 


Kinds, catalone 
ot nt ‘and Stamp Go,, Box 172: Boston 


VE home-made printing 
prea, Detalis free. Novelty shop, Downse 
ine nl 


DDRESSOGRA "0" Dupleaar 
ra Tach fusellent, Send check Only 
eft. fervak. Pawtucket. RT. 


NEEABTIO Printing Cuts, Make your OR. 
New’ Plexipiate Process, Plesiservice,. A= 
gre (2. 


teonatt 


— 7000. Photo, offset $7.50. Other 
prléer ‘equally’ Fenranabe “Send ioe for 


Eerie ee cet, 
Beare ier ataati 
ates Te aa 


SDISTINCTIVE Printing —~ Stailonery. 
ghee Cart. Reasonable, Sum 


Sage in Sella 
acne, Mane 
‘Stumpeo.,_ South _Whii 
PERSONALIZED Stationery In Smart 
Raised Letter. Christmas Cards, Pree Cats: 
ig, Meze Brintery. 135 Lenox. Rochester 


90 roputar science 


Patrick D. Beay= 


Feport.obt 
iy "SWrite: for. further 


dson, Rew 
Wieied Patent Attarners. (t-E View 


ing. Washington 1 


Prantign- Ones ay Byesist 
Spey cae pecan 
arene 

RSet) 


‘to protect 0 
invention: Unless the inventor fs familiar 


formated ‘to 
eat Talthout” obligation eek 
Patent attorneys. baie Dgicict National 
Building. Washiogton. D.C. 

8 FOR INVENTORS 


‘FILE Patents Yourself. information Free. 
‘Bush, 712 A Manhattan Ave. Brooklyn 23, 


‘Learn how to protect your 
the inventor ts familine 


and" prepared to, herve 
your "patent ia 
The inventor containing detalied tnt 


ipatenied. “Taventions 
ee ‘Huimpheies, 128 


gma. patent. without assistance Details 
ite International Patent Libra 

| Sie xvans “nuilding. Washington §. D. 

| [IDEAS are worth money. Free booklet, 
Bio Development Company, L. 1. City 4 


34__ INVENTIONS WANTED 


invention 
wtub"iaay Euclid, 


SHIGREST negate Gaah._ Official 

(Certified service, ‘Request free 

Bookiet “o" Univereal Marketing Go, 358 
‘Spring St.. Los Angeles 13. Calif 


3 
or 
ia 
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hhave requested 

‘marketable new 
Information, free, Institute of American 
Inventors, Dept, 300, 1028 Bye St., 2.W.. 
Washington 6, D.C. 

CASI For your dea. 380 manufacturers 
need inventions. patetited of unpatented. 
‘List tree, Invention Bureau, 208-8 Clinton, 

Pari. iinols. 


free’ information, Institute of American 
Faventors. Dept, 30-B, 1920 Bye St. N. W.. 
Washington & D.C. 


HaNuracronm 


a ee 


DRS seal oe attaching Wt- 
tis ‘ete, Milioarn. Burling, BS, 


39 Tapes MODEL SUPPLIES 


1, Complete stocks of 
‘Tamed 


‘LAWN chairs. garden figures, furniture, 
poveltes. tors, ete, 68 plans wih 
fail size’ patterns. $1 jereraft 108, 


F041 ‘Gleott. Chicago 31. TIL 


93_OLD GOLD, WATCHES, ETC. 


(GHIGHEST Guab for old. broken Jewely, 
mail Gold ‘Teeth, Watebes, ines, Silver: 


‘And Sell Old Gold, Sliver, 


“HOW To Buy 
Piatinum,' Ble.” National vewehry Synal- 


‘Wo-Met shop. Box ist, Ashburn. 
gunes eis, Rita pe 7S up. rv Mevera, 138 
Lexington. ‘New York 10. ‘New York. 


‘MODEL Ship Builders! Are you ooking 
fecision abi 


aed ut et aes De 

ints, Send 262 for illustrated catalog No. 

Ge. ieee iie 
Hens i 


Fall 


ED Hinorle Ship Mosely Compiste 
ae ‘Send. be for. eatnloe 
“Modeia vai" Weet 18h rest 


rar “Cuiters, Counter= 


for 80" page. color 
ala 


bof Deis” ene 


‘SPECIAL Offer: a0 full size toy. novel 
and) isan ‘ornament patterne ‘only $1 
Postpaid. Lynds. Box 1838. Med 

COUPLETE tit for wading cut of mes 
‘described in August 19i8 issue. Z8- 


ing. sbindle ‘pulleys. plastic guard. on 
peter “raves ee "All yo heed fe 
73, POD Perkasie. 


~ LEATHERCRAPTERS| Belt Kits. Pro- 
SeeeaEenaes damp, Pres, catalog. Ae 
‘air 


Pe id 
ti ‘Comp Ook “riel. New 


Fear carn “amacing 
‘Rosemont, Weymouth 


" BANDSAWS, 
profs. Nucart 
BI Maasachuseiea. 


SHIP se 
ponds, val 
Simon's, 261 Old Arcade. Cleveland, Ohio, 
HIGHEST Prices paid for Old Gold, Sil- 
ver, Platinum, Diamonds, Walches. ‘Ship 
‘at once-Cash ‘by return tall Satisfaction 
iaranieed. United Smelting ‘Warks..(The 
Sia'Reliable), 39k South State, Chicago, 


6 ra 


wae 


ee 


jar friends with 


{00 er 
roms Attractive low prices. Send tor bie 
Free, Catalog. 


ato 
zlreon ‘syndicate, 
Bounce Ds 
re aezeln 3 Bar 
eSERAMIC, Jeweiey, rcs Tipe. 


a 
tra 
aba alhta oe 5, 
Sprig Mion ay 
Bali Por ett eet BS 
aiette fae 
anise Serta ERA ha 
ghellelts Must orale, ie Hobby art. 
Ee % 


PRECIOUS. semiprecits tones, 
metal findings. list 10e refunds 


Fendwell-Greeh teh EENTION Rgorem alate Soest: 
ar Moa and) vacht supplies, om” | Sian, Waiters “#100, Free’ Literature. 7 
aig Ste. heh Be, New York city, “Bela.” @451 8. Claremont. Chicagy 30, Ti Station “A El Paso. Texas 


‘engines. boilers, castings. Cata- | 
CLAS SE: | 
eae | 


RASS Gears and model supplies for the 
sptentors “Sena Ibe for aaion: Pierce 


19 “Tinley Park. UL | 
SIP MODEL Els and, ditings of She 


(eer No wa A at 
stig eae ie a 
i uhiagre ie Sat ak 
cia 


qu Semele 
tarrings, “tnithed ‘ang unfinisied chains 
fs Hrionen. Spa beads. many, there 


Ise aE Balto" Uniet Sionea’ tor Pinus: 
weary aun‘eoore.aizen design 1-000 
‘ample “190 aaortment 


sortiment" $9.00. 
50." Alsot Beads asvorted ‘colors, ses, 
Sipound “ote 00. sample, Hound $103, 
repaid only. Merchandise Distribution. 15 
Eust itch" Birect. New York 3 
TINE, ice, Music Sprite Wite 1 pound 
gach 016 ont" ‘boa 
$260 ‘Pesioata ig W8.a- Seantrand, ‘Bok 
‘worcester, Mass. 

“BIG Profits from Small Bite of Wood 
Wire Dollhoute Novelties. ou Barer Se 
Batabue, Mase 

‘ASSEMBLE Doll Furniture for “ines 60 
celle eit” (wood). Famiycrafts, Ovono= 
Bowoe, wisconsin, 


BUILD IT YOURSELF 


‘TOBACCO & PIPES 


lieves he hae an inven 
Hon, & search of the most pertinent prior 
UO Sbatente should be made anda 


obtained relative to its patentability. Write 
for further particular tent pro- 
ection, and” procedure and “Lavention 


Record’ “torm at. once. "No, obligation. 
MeMorrow. Berman "& Davidson, Regis 
fered Patent Attorness 149-P Vietor Bul 

ihe. Washington 


tC. Lightioot, 


‘gumple instructions. $1.00. 
Peas 


Greif Engineer. Itichboro. 


MAKE, smoking pipes. briar blocks and 
steme. Send for eircuiar. Baichelson é 
Servers: 23 'West 47th Steeet, New 
ore 


‘SECONDS 45,00 Pipes. 2 Yor $1.00, Pipe 

Making Kiss tse. Literature free, Carvas 

Pipe, $629-F Disie. Hamilton. Ohio. 
YOUR name and 

of whe finest hand 

$75" Blount ‘Cigars, 

Phita, 


BOX 60, 
dhe “Germantown, 


98 RAZOR BLADES, SHAVERS 


“BLADES double oF single 100 for 1.38 
pestpald Louis Saison." Duneansvate 1, 


‘SIMPLE. inexpensive mower sharpen! 
device, Makes lawn mowing fun. Drawings, 
etractione $200.6." Seifert, Box S12. 


ine 


REPAIR 


4s for balers. furnaces We 
sell complete line Plumbing & heating x= 


fires a tupplies, Low Prices. Gateway 
Buppiy™ Corp. s0ta” élimaukee "Ave 
Chicago 30. 


‘NO baiting. seif-selting, fully automatic 
Etectronie Fai Crap. Kille 60 nightly. Frame 
fhises itt large potential earnunes. Sail 
Snvestment required. Electronic Traps, 
Norfolk Place. ter NY. 
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SMALL, Business Bookasep 


PSORIASIS Sufferers: Has. 
faltea to bring even 
Tesions 


SILVER Plater. Will silver gold. copper, 
brass aiverware. Gand $1.00, Ad-Bes! Lab: 
‘ofatary, Bor 105, Absecon, N. 


leces inclu 

fote:"Retait value si-43" tor" only’ 94:98 

Eek, See Gat at Sars Send 
nk atatt 


Gone Dept: it. 6 
Savisteaio. iedo ia, Oil 


TOOESMITIING, ser 
potas fea aoa 
NEW Hl reir glare Ie 


raph” Zocor fst 83, 
Berkatine, "ade Serihan’ Minneapolis 


gy te 


3 lot 
pie: Teta Beater nse ‘boc 2 athe tor 
EM West Gontror Mahoney City, Pa 
CHRISTMAS, Price List and Feather 
Sete Ba lpiag Fomee os 


eRe! Male. Tu 
= 
i Beach 


LIVE, Baby, Alligators Post 
NOVELTIEG Pos, Jokers. Assoriments 
100. its 


pick tr Westie. 
Bing, Box 168, iivers 
ad tnflvenaa ta entice 


“qelO eg, 205) Year Soe: Name ted 
directory iazvey Teepies "Decature 


parol 
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For those who want to talk, Bell Laboratories 
scientists developed the telephone. For those 
who prefer the typewritten message, they de- 
veloped TWX-—Teletypewriter Exchange 
Service. 

Fingers on a keyboard send your message to 
be typed by one or scores of other teletype- 
writers selected at your request from the 21,000 
instruments connected to the Bell System’s 
nationwide TWX network. 


As in telephone service, your TWX con- 
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‘Switches in small offices 
do a distant operator's 
bidding. 


IT TALKS 
WITH FINGERS 


nection is set up through switching systems, 
manual or mechanical, as best may serve. And 
over long distances your message travels eco- 
nomically with many others on the same pair 
of wires. All these technics are products of 
Bell Telephone Laboratories research in the 
telephone art. 


TWX is today a vital link in the nation’s 
chain of communication. And year by year it 
benefits from the steady growth of the tele- 
phone system which carries it. 


BELL TELEPHONE LABORATORIES 


Exploring and Inventing, Devising and Perfecting for Continued improvements and Economies in Telephone Service. 


ENC, 
Mowrn iy 


{355 FOURTH AVENUE + MEW TORK, KY. 


OFFICE OF THE EDITOR 24 August 1948 


Dear Colonel Lindbergh: 


Your new book, “Of Flight and Life", is such a direct attack on 
science that I have a duty to comment as editor of a magazine dedicated for 
seventy-six years to a wider understanding of science and technology. 


In the condensed version published in the September issue of 
THE READER'S DIGEST, you say: 

"I believe that if we do not control our science by a higher 

moral force it will destroy us with its materialistic values... 

Science now threatens our balance with its overemphasis of 

mind and its neglect of body and spirit. Its bombs are only a 

wartime manifestation of the materialism with which it 

attacks all life. We are becoming slaves of its war machines, 

its mines, its factories, its offices and balance sheets, 

its bureaucracy and regulations." 


Your personification of science as an evil force is a groaning old 
ghost around this office, Colonel. Seventy-five years ago it was a 
common complaint. My distinguished predecessor, Edward Livingston 
Youmans, founder and first editor of POPULAR SCIENCE MONTHLY, even had 
to defend the magazine against charges of atheism. 


In the issue of POPULAR SCIENCE MONTHLY dated September 1873, 
Editor Youmans had this to say, summing up one attack by the London 
SPECTATOR: "The SPECTATOR would have been equally honest and less absurd 
if it had compressed its article into two lines: 'What is modern 
materialism? A dirty label to be plastered on the evolutionists.'" 


Darwin hardly needs defending nowadays, and neither does Einstein. 
But you were not the first to blame science for man's ills, and you 
will probably not be the last —until Mankind knows more about Man. 
This is what Youmans wrote in POPULAR SCIENCE for July 1874: 
"The hope is indulged by many that with the progress of 
intelligence the old conflict between religion and science 
will either die away or lose so mich of its rancorous spirit 
. that it may be coolly and rationally considered like any 
other question. But there are parties who do all they can 
to perpetuate the acrimonies that have marked this 
controversy...and, while we will not say that this bad spirit is 
all on one side, we will say that the most of it and the worst 
form of it are on one side, and that the side which makes special 
pretensions to a higher guidance and the loftier virtues 


Nowadays, I am not going to argue whether Man is a manifestation 
of God —or vice versa. But I can reiterate the belief of my predecessor 
that science is the product of man. It is a method and a record of man's 
orderly groping for truth. It cannot be charged as a separate and 
responsible force any more than the paper on which you wrote 

“Of Flight and Life" can be held responsible for what you say. —meslpaar 
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You are right, Colonel Lindbergh, in your fears for the state of the. 
world. Man has loosed ideas he has not matured enough to control. 

But you are as wrong as your predecessors when you blame scienc: 
For you are simply saying, as does a child, "The knife cut me.* 


When you embody science as a force —and a force for evil at that — 
you are confusing the issue. Fortunately, your concept of science 
overwhelming morality is erroneous. Otherwise you would have to face the 
sad conclusion that if science has won the mythical battle for man, 
then morality and religion have lost it. 


In your youth, you say, "I grew up as a disciple of science... 
I have felt the godlike power man derives from his machines." 


Now, grown older, frightened by the mechanical dishonesty of 
an oxygen gauge which blacked you out 41,000 feet over Willow Run, 
aghast at what bombers did to Germany, you say, "I have seen the science 
I worshipped, and the aircraft I loved, destroying the civilization 
I expected them to serve." 


Now, you pause in a life of action to take thought on deeper 
meanings. But if youthful love of aircraft implied a kind of arrested 
development in the understanding of life, the public renouncement of 
science suggests a somewhat arrested maturity. 


This confusion of science and evil is most evident in your appraisal 
of Germany's defeat. When you previewed the Luftwaffe, you preached the 
futility of opposing Hitler. Now you say: 
"The Germans, too, had been an educated people. Few nations 
had contributed more to our civilization in the past — in art, 
music, religion, philosophy, science — in science above all in 
modern times. They had worshipped science. To it they had 
sacrificed the quality of life——yet they had not gained the 
pover to survive...In their search for materialistic power 
they had set up science as their god, and science had 
destroyed them.” 


‘These are the kind of half-truths which hole lies. The Germans 
denied science when they set up the false premises of prejudice 
They cut their own throats scientifically when they drove out people 
like Freud and Einstein and Lise Meitner. When they set soldiers over 
scientists. When they elected to smash people rather than atoms. 


It was not the Nazis' misplaced faith in science which destroyed 
them; it was their inhuman misuse of science in their laboratories, 
torture camps, and communications channels. Above all, it was their 
neglect of the sheer honesty of science which seeks the truth 
even when it hurts. 


We need more, not less, science today. We have barely begun to turn 
the knife of knowledge on ourselves, to cut into the secrets of human 
behavior. It will be a long and painful process. The surgeons of the soul 
will have.an even more difficult time than the splitters of the atom. 


It is a part of the process that men like yourself recognize forces, 
by whatever name, behind and beyond your instruments. But it would be 
better, Colonel Lindbergh, for you to think of science as a human . 
instrument, a light which can help man to discover and understand the 
values of morality. Not as a modernized superstition which can 

excuse man's fears. 


Otherwise, your book were better named: "Of Flight from Life." 
Sincerely, 
Rinna Githrzces 
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Your Home: 


Your Own 


follow the experts? 
simple, practical advice on 
ention, detection, and protection. 


By Devon Francis 
igman-Ward 


Drawings by S 


The following article was prepared 
with the assistance and cooperation of 
the National Fire Protection Association, 
of Boston, and the National Board of Fire 
Underwriters and the Fire Protection In- 
stitute, both of New York City. This 
does not necessarily imply their approval 
of the devices pictured or described, 


FRIEND of mine dropped around the 

other day to tell me a story. He h ad 

a funny look on his f 

of delayed-action fri 
belief. 

“A fire broke out,” he related. “It 
broke out right in my own house!” 

“What did you do?” I asked. 

“I called the fire department. They 
put it out. But the fire wasn’t what 
scared the pants off of me when I got to 
thinking about it afterward. What scared 
me was what I did when I discovered 
the fire.” 

He paused, and that funny look fresh- 
ened on his face. 

“I just stood there for a long second, 
paralyzed. I said to myself, ‘This can't 
happen to me! 


ade fire-protection device you can contrive is simple 
or Lin, riser—cut into wi run up 
coring from basement to chimney. Valves 


of coiled hose complete Then add a couple 
apes—a coiled rope, knotted at one-foot intervals for 
handholds, and an outside trellis securely anchored and_ strong 
enough to support a person's weight. This is only fire protection. 
For practical tips on home fire prevention, see opposite page. 
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~ Firetrap 


My friend put his finger on the funda- 
mental cause of most home fires. It's the 
arelessness of the homeowner, a careless- 
ness fed by sublime belief that fire can al- 
ways happen to the other fellow but it can’t 
happen to him. 

This month durmg the annual National 
Fire Prevention Week—October 3-9—firemen 
all over the nation will try to tell the public 
that fire can happen to anybody. They will 
tack up posters and make talks. Their mes- 
sage will be that fire happens in thousands 
of homes every day, damages or destroys 
an estimated 340,000 homes a year, 

Fire can happen to you. Your home is 
your own private firetrap. 

Home fires are inevitable. Someone tosses 
oily rags into a locker made of combustible 
material. The oil oxidizes. That produces 
heat, Spontaneous ignition follows 
someone leaves matches around where a 
child can reach them. Or someone tries to 
clean clothes with oline. Or someone 
fails to replace a worn electric cord. Or 
someone knocks over a portable oil heater. 

That, of course, doesn’t exhaust the list of 
reasons for home fires. Your own home— 
your own firetrap—probably contains a dozen 
neglected spots where fires can start. 

Yes, it can happen to you. But the chances 
of its happening can be chopped sharply 
with proper fire protection for your home. 
Now, this fall, with the season of high fire 
losses approaching, the American home- 
owner can enlist new help against fire. 
Efforts are being made to slash home fire 
losses by other than preventive means. New 
fire-fighting and fire-detecting equipment 
specifically designed for the home is coming 
onto the market. 

In this article on fire, Popunan ScrENcE i 
going to show you how to keep fires from 
starting and how to stop them if they hap- 
pen to get started. It will tell you how to 
make some of your own fire-protection and 


Keep oil rags in 


sopon can. if 


Keep electric cords 
free from abrasion. 
Replace if worn, 


wy specifies 
flame-proof curtains 

on ships. Use same 
insurance in kitchen. 


Propping stove door 
open when you broil 
a steak keeps greases 
"from overheating. 


Never use flammable 
liquids to clean 
clothes. Mere rub- 
bing can ignite them, 


Warning light when 
current’s on will help 
prevent overheating 
electric appliances, 


= 
Salt or baking soda “$i 


putout “* 
grease fire. Keep 
used fats off stove. 


on stove 


Keep volatile 
mable liquids in 


containers outdoors, 
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Basie Types of 
Home Extinguishers 


i 


VAPORIZING LIQUID 


Using carbon-tetrachloride 
base, this is best known type 
of home extinguisher. Cost 
ing less than | $20, extn: 
guisher is good on 

wd Cand sell Class Aires 
It throws stream 25 to 30 ft. 
by pump action after half 
tum of ts handle, ‘Contents 
blanket off oxygen. 
vantage is container’s limited 
supply—1 to Ls wees Ex- 
tinguisher shou 

chirged immediately after 
use. Experts warn against 
use of methyl bromide, 
which is highly toxic. 


CARBON DIOXIDE 


Makers of carbon-dioxide ex- 
tinguishers now offer home- 
owners units costing $10 
to $20. This squeeze-grip 
model contains 2 Ib. of gas, 
& wood for 12 to 15 seconds. 
xcellent for oil, grease, and 
electrical fires but recom- 
mended only for very small 
Class A fires. Extinguishes 
almost wholly by blanketing 
effect, Gas is completely 
harmless except in high con- 
centration in closed room. 
Liquid gas vaporizes at 110° 
‘low zero F. in horn-t be 
nozzle, Range: only 6 feel 


SODA-ACI 


Less popular in home, soda- 
acid extinguisher shoots 
stream of water 30 to 40 ft. 
For Class ‘A. fires only, it 
costs about $35. Works by 
generating carbon-dioxide 
Pressure on water from 
chemical reaction of 

and sulphuric |. Is mere- 
ly upended for use. Its 2% 
gal. of water extinguishes by 
Sookingy dtencain c Contents 
must be protected by anti- 
freeze mixture if if exposed to 
low tem 

version of this yp type has COs 
cartridge for pressure. 
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fire-fighting equipment. It will show you 
what not to do in fighting home fires. 

There are three things to do to keep fire 
from plundering your home: (1) Discourage 
it from starting. This is fire prevention. 
(2) Discover it early if it does start. This is 
fire detection. (3) Be prepared to keep a 
little fire from becoming a big one until the 
firemen come. This is fire protection, 

It is a commentary on American careless- 
ness that home fire prevention, detection, 
and protection have always been a three- 
headed orphan in the national effort to re- 
duce fire losses—despite the fact that more 
than half of all fires occur in homes. Fac- 
tories have fireproof doors to wall off flames. 
Homes don’t. Business structures have auto- 
matic sprinkler systems. Homes don’t. Any- 
thing and everything except homes enjoy 
periodic fire-hazard inspections, 

Nobody really knows—would you believe 
it?—just how many home fires happen in the 
United States every year and the actual re- 
placement cost of homes that go up in flame 
and smoke. Elaborate statistics are kept on 
how many people are killed and injured by 
automobiles. But the figures on home-fire 
losses are only a projection of incomplete 
information gathered hither and yon by fire- 
insurance companies and local fire depart- 


ments. 

By all odds the best way of keeping your 
home from becoming a fire statistic is to see 
that a fire would have a tough time getting 
started. Fire prevention begins with an 
understanding of why your home can burn, 

Firemen divide fires into three classes: 
Class A fires are those in ordinary combusti- 
ble materials, such as wood, paper, textiles, 
and rubbish. Water and water solutions 
work best on them. Class B fires are those 
in flammable liquids (such as gasoline), 
greases, and oils. They can be put out only 
by shutting off their oxygen supply. Class C 
fires are those in electrical equipment. The 
extinguisher must be a nonconductor, 

Firemen have a saying that no home is 
any more fireproof than its contents, Old 
cotton rags or discarded newspapers and 
magazines littering a corner of the attic are 
highly combustible. So are the pyroxylin 
plastics from which combs, eyeshades, hair- 
pins, buttons, toys, and other items of every- 
day use are manufactured. 

The wood in the basic structure of your 
home is only relatively less combustible. 
The curtains and drapes at your windows 
can bum. Cotton and rayon dresses hanging 


dvantage of emitting liqui 
and evaporate 
fires in 


the closet will reduce to ashes in seconds. 
Your furniture can burn. The grease from a 
pork chop in your kitchen frying pan is 
highly flammable. 

The National Board of Fire Underwriters, 
supported by capital-stock  fire-insurance 
companies, remarks with understatement, 
“Money spent for prevention, such as for 
ash trays, approved electrical wiring and 
appliances, repairs to chimneys, new stove- 
pipe, metal waste and ash cans, fireproof 
cellar ceilings, and fire-resistive roofs, is 
more worthwhile than that for extinguishing 
equipment.” 


that doesn’t stain 
in few seconds. It’s good for 
fabrics and overstuffed furniture. 


Titan’s FireWand® has a 
door-chime design. Makers of 
* COe extinguishers urge an- 
nual weighing to detect loss. 


bottle, generatiny 
fire in combustil 


bt 


Coz bottle in furnace room is extra protection 
against basement fires. Here flame from spilled 
oil is put out almost’ instantly, Manufacturers 
warn against touching “snow” from nozzle 


With this article are pictured recommen- 
dations for making your home more fire re- 
sistant. 

But fires will happen, How do they start? 

Firemen and insurance companies can tell 
you in blunt words that nine out of ten fires 
need never happen. Careless tobacco smok- 
ing and use of matches head the list of 
causes of home fires. There are seven other 
primary causes: faulty electric circuits, 
sparks dropping on wood-shingle roofs, de- 
fective chimneys, rubbish and spontaneous 
ignition, defective heating equipment, light- 
ning, and improper use of flammable liquids. 


Water is best for putting out all Class A fires. Here, soda-acid metal 
gas pressure to squirt water, 
le rubbish. Among leading maker: 
tinguishers are Walter Kidde & Co. and Pyrene Manufacturing Co. 


used op basement 
of home ex- 
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mn devices such as Ingersoll 
Fire Tattler ® use fusible 
wire melts before reaching 1 
alarm plugged into regular 110-volt outlet. 


i 


Automatic ® deteetor, made by Ruxton Me 
Products, has gas bellows that expands 
at 180° F., ringing bell. It can be plugged into 
doorbell circuit, or given own dry cells. 


Thermoskope ®, by Electro-Protective Corp., 
responds both to rapid rise in. temperature and 


to 165° heat. Attached to ceiling and plugged 
into doorbell circuit, device covers 900 sq. ft. 
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Most home fires start in the basement— 
because it is there that most of the house- 
hold’s combustible loose materials are stored. 
There the furnace is located. There, too, is 
usually a ganglia of electrical wiring and 
fuel lines. There, often, is the home work- 
shop, with its wood shavings, turpentine, 
and other items waiting expectantly for a 
flame. 

Fire under the main floor is exceptionally 
dangerous because heated air and the gases 
that saturate it go up. Any stairway acts like 
a flue in a fireplace. So do the hollow spaces 
in walls between the studs if there are no 
fire stops. 

There are two other common starting 
points for home fires—the kitchen and the 
attic. The kitchen is dangerous because open 
fires must usually be used for cooking. 
Matches are stored there too, The attic is 
dangerous because the sun, beating on the 
roof, dries all the useless junk that the aver- 
age family can’t bring itself to throw away 
The attic is dangerous for two other reasons: 
it is the hardest place for the home owner to 
get at to fight a fire; and it is right under the 
shingles, where a wind-bome ember can 
start a fire 

There is stil 
fires often start 


nother place where home 
in the bedroom. People 
king that last smoke of the 
day . And here’s a tip: If a fire starts 
in a mattress, chuck the mattress itself out 
the window-it's practically impossible to 
put out a fire in a mattress once it gets going. 

Home fire detection has been in a pretty 
rudimentary state, along with prevention and 
protection. Every company that has set out 


, made by Premier Appliance 
Co.. works mechanically. Detector, shown in- 
stalled at left, is set off by melting of fusible link. 
Gravity, unreeling metal ribbon, sounds alarm. 


to make fire alarms exclusively for homes 
has gone broke from public indifference. 

But the manufacturers of household fire- 
detection systems finally seem to be getting 
their foot in the door. It takes only one fire 
to make a convert out of an unbeliever. In 
the accompanying illustrations you will see 
some of the so-called “local” fire-alarm sys- 
tems now on the market. They aren't expen- 
sive—far less expensive than fire itself. If you 
like, you can make your own alarm system at 
a cost of a few cents and a walk to the near- 
est hardware store. 

Associations dedicated to fighting fire 


losses in this country are not of one mind in 
appraising fire-detection systems for the 
home. Some insist that a gimmick screwed 
to the wall or ceiling gives a homeowner a 
false sense of security. They repeat that the 
best way to fight fire is to prevent it. 

If fire prevention fails, home fire protec- " 
tion is your last resort. It rests, first and fore- 
most, on your fire department. What you do 
after you turn in the alarm completes the 
cycle of making your home fire-resistant. 
The rules at the bottom of this page tell 
what to do when a fire breaks out. 

Confining the tire is half the battle. The 


How to fight a fire: 


IF FIRE BREAKS OUT in your home, 
get everybody out. KEEP THEM OUT. 
Don't let anybody go back to rescue that $5 
bill from the sugar bowl or to get the family 
cat, . 


CALL THE FIRE DEPARTMENT 


Don't worry about bothering the firemen. 
They would rather answer a small alarm 
than a big one. And little fires can become 
big fires fast. 


Slam the doors and the windows of the 
room where the fire is. 


FIGHT THE FIRE 


Fight the fire only if the blaze is small and 
you think you can whip it—and only after 
you have called the fire department. What 
you do in the first five minutes of a fire is 
worth anything anybody can do in the next 
five hours, 


Keep a retreat open. Don't let a fire 
get behind you. 


Look around for emergency weapons. 
Sand or earth from flower pots makes a good 
extinguisher if you have nothing else. 


A wool blanket or rug is good for 
smothering small fires. So is a wet broom. 


Salt or soda is good for grease or fat 
fires in or on the stove. You can smother a 
frying-pan fire by clapping a cover on it. 
Don't use flour. Flour will burn. 


Direct water or extinguishing fluid at 
the base of the flame, not at the flame itself. 


Don't throw water on an oil or grease 
fire. You will only spread the fire. 


Don’t use water on an electrical fire. 
You may get a shock that will kill you, 


Don’t pull down burning curtains with 
your bare hands, Use a pole or a broom. 


Keep calm. Panic is as dangerous as 
fire, 


Some supplementary hints: 


If suddenly you smell smoke, don’t open a 
door to investigate until you have felt it with 
your hand. If it’s hot, leave it closed. Fresh 
air on a smoldering fire may cause an ex- 
plosion. 

If you smell gas, close the master valve 
and investigate with a flashlight. 

Play safe against smoke and fumes. Tie a 
wet cloth, preferably wool, across your 
mouth and nose before entering a room 
where a fire has started. If the smoke gets 
heavy, retreat on your hands and knees. 
The best air is nearest the floor. 
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fire in your furnace is a safe fire only because 
it is confined. A fire in a deep-fat kettle on 
the kitchen stove is dangerous only if it 
doesn’t remain confined to the kettle. When 
you manage to confine a fire, you are buying 
time for the fire department. 

And don’t gamble with a fire, The chemi- 
cal mature of fire makes it too dangerous to 
fiddl Three out of every four persons 


gases and siperhieg ated air. 


Burning wool, silk, and leather give off 
hydrogen sulphide, which is poisonous in a 
concentration uny greater than 20 parts in 
1,000,000 parts of air. They also give off 
hydrogen cyanide, equally nous, and 
ightly le 
vood, wool, and s down 
in burning to supply carbon dioxide, of 
which the human body is tolerant, and car- 
bon monoxide, of which it is not, Other 
gases that may be encountered in a home fire 
include acrolein (from lard or other animal 
fat), sulphur dioxide (from rubber and 
frigerant gases), and the nitrogen oxides 
(from pyroxylin plastics). The nitrogen 


oxides and sulphur dioxide can make a per- 
son ill if they exist in concentrations any 
higher than ten parts in 1,000,000. 

But of all fire’s gases, acrolein is the most 
villainous; one part in 1,000,000 of air is all 
you can breathe with safety. That's the 
reason you qutomatically throw open the 
windows when fat catches fire on the stove 
—your lungs demand air. 

Don’t fiddle with fire. Air that becomes 
superheated is dangerous in itself. It spreads 
fire. Fire doesn’t have to travel from curtain 
to armchair to piano bench and thence to a 
door. Get any combustible material hot 
enough and it will burst into flame. Wood 
shavings burn at as low as 442°—lower if 
heated for a long time. And if you've won- 
dered, the tip of a lighted cigarette gener- 
ates 900°. 

Fire protection for the home thus is largely 
a matter of using the family’s collective head. 
Asked for an easy formula for fire prevention, 
one fire department chief replied dourly: 
“Don't go around looking for a gas leak 
with a match.” 

That’s another way of saying, “Don't be 
careless.” END 


IN CASE OF FIRE 


. Get everybody out of house. 


. Call fire department. 


z 
2 
3. Close all doors and windows in reach. 
4 


. Fight fire without taking chances. 
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Fire- 
Prevention 
Projects 
for the 
Home 
Workshop 


Sawdust, shavings, and chips 


around home workshop are fire 
hazard, especially if home- 
owner smokes while working. 
Clipping brush and dustpan to 
metal disposal can is 
reminder to clean up combus- 
tible litter promptly. 


‘Geen pemme ooe 


False ceiling of asbestos 
sheeting or gypsum board over 


furnace insures against instant 
firing of tinder-dry joists and 
flooring. in case of blowback 
and sudden flames. Ordinary 
fiberboard retards fire only a 
third as long as asbestos. 


Metal cup filled with salt or 
baking soda provides simple 
fire protection around kitchen 
stove. Keep it handy to douse 
grease or fat fires. To prevent 
caking, put on a moisture- 
proof cover and rip cord, then 
seal the cup with plastic tape. 


Outdoor antennas, now back 
in favor for FM’ and tele- 
vision, increase the possibility 
of fire pale marten by light- 
ning. Si arrester, with 
terminal wire run into ground 
or attached to buried pipe, of- 
fers inexpensive fire insurance. 


Rock-wool batts stuffed be- 
tween basement joists are 
highly fire-resistant. Coverinj 

them with %-in. apm boar. 

makes ceiling with fire-resis- 
tance rating of full hour, Gyp- 
sum plaster on metal lath is an 


equally good covering. 


Gypsum board or fire-retard- 
ing wallboard screwed to base- 
ment side of door may buy 
time for you until firemen ar- 
rive. Half-inch gypsum board 
has fire-resistance rating of 15 
minutes, Even whitewash will 
retard fire for a short 


Stored gasoline is best kept 
outside the house or garage. 
Put that fuel for power lawn- 
mower or out ‘motor in a 
special housing with access to 
open air. Be sure to put vent 
at bottom of box to. prevent 
the accumulation of fumes. 


Bucket of sand on bracket in 
basement is ideal emergency 


weapon for home fireman. 
Sand smothers flames, is es- 
ecially effective against fires 
Kom flammable liquids. Put 
bracket low enough for all 
members of family to reach, 


octoser 1948 105 


‘CENTRIFUGE =a 
DROP.TEST ll 
PARTS TESTER DFOP- 


/ keep Away 
+= from Point Mugu! 


SAN NICOLAS 

‘staNo 
The Navy’s test station for guided missiles is being made into the 
world’s biggest proving ground for weapons of push-button war at sea. 


Jaltec Pore 


‘MUGU LAGOON 


By Andrew R. Boone 
hs his red pen- 

cil at air map of the California coast 
That red dot is now a pin-point target. Its 
exact position, 100 miles or farther out in 
the Pacific Ocean, is calculated. 

Soon, one of the Navy's secret guided 
missiles roars from a launcher and ares high 
into the sky. If its electronic brain responds 
swiftly and surely to radioed commands, the 
missile will plunk into the sea on or very 
near its mark, far over the horizon, 

the launching control officer 
tells you, grinning, “we'll scare a helluva 
lot of sea gulls.” 

Hitting tiny targets 


po young Naval officer 


50 miles away, far 


‘ADMINISTRATION B 
UILOING 


beyond the horizon, is serious business with 
the Navy's Air Missile Test Center experts 
at Point Mugu, Calif, Since the station be- 
gan operation Oct. 1, 1946, hundreds of 
missiles have smoked seaward. Upwards of 
$15,000 drop into the drink as each ends its 
flight. In time, improvements from these 
launchings will bring guided missiles that 
can be fired from surface ships with the ac- 
curacy of a 16-inch rifle—but with far great- 
er range and destructive power. 

The Navy isn’t shooting fireworks for fun, 
These experimental missiles are not rockets, 
but miniature planes with wings. They carry 
instruments that receive their guidance from 
within, or from a remote station—on land, 
ship, or plane. They fly toward one of sev- 
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bc : 
Guided missile is about to be launched from an 
improved version of the “split-tube” type cata- 

ult used by the Nazis. Lighter, it uses powder 
Fareed of hydrogen peroxide as a propellant. 


eral islands forming a natural V out in the 
Pacific. On all the islands are observation 
stations, in constant touch with the main- 
land by radio, radar, and other means of 
communication. 

By tracking a missile from several points, 


| 


Components of new missiles must stand up 
under tough tests in this proposed centrifuge. 
Whirled by a 75-hp. electric motor at 198 r.p.m., 
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For tracking the missile in flight, this theo- 
dolite, pointed seaward, is another improvement 
over a German original, At Point Mugu it has 
been modified to permit faster sweeping. 


it's fairly easy to determine its position in 
space throughout a flight. At the same time, 
the missile telemeters back to headquarters 
a running account, reporting with a series 
of dots and wavy lines exactly how it func- 
tions, from the temperature inside its com- 


it will submit parts to a load of 100 G, The 


swirling container, balanced by a weight, can 
hold a package 3 by 3 by 2 feet in size. 


bustion chamber to response of the rudder 
to radioed commands. 

Point Mugu has been operated for some 
time as a temporary base. Now it’s going 
to work in earnest. Recently, Congress au- 
thorized the Navy to spend $30,000,000 on 
construction to keep it ahead of all comers in 
this field. Within three years it will grow into 
a huge control center outfitted with the latest 
in radar and other tracking devices. Scores 
of workers will be supervising flights from 
a battery of launchers, In time, as many as 
96 launchers may be installed. Elsewhere 
on the 7,000-acre station, shops and test 
facilities will continue to perfect missiles 
and components made by manufacturers to 
Government specifications. Only the best 
will join the fleet. 


Tests for Fitness 


Right now, the engineers and workshop- 
pers are laying plans with ingenious gadgets 
to improve the aiming of missiles still under 
wraps. You will read about some of these in 
months to come, but not until the Navy 
knows their delicate innards can withstand 
the severe shock of sudden take-offs from 
the launchers; that they will respond i 
stantly and accurately to remote control; 
that they will hit their targets with more 
than a fair degree of accuracy and reliability. 

In the Point Mugu shops and along the 
shore, experts soon will be working with a 
trio of machines that will submit new weap- 
ons to grueling punishment. If the elec- 
tronic brains and other controls housed in 
guided missiles can't take it, and be ready 
for more, they will be either toughened or 
discarded, 

They're dropped in one test. Mounted on 
a piston, complete medium missiles, such as 
the buzz bomb, will be dropped 10 feet and 
jerked to a stop in 3/100 of a second. 

But missiles must withstand even greater 
stress before they're pronounced fit to be 
launched. A mighty little centrifuge will 
submit assemblies to a pull 100 times greater 
than the force of gravity. And then there'll 
be an even tougher test, known as linear ac- 
celeration. Take a compact little package 
weighing 200 pounds and place it on a sim- 
ulated launcher. Say it contains the controls 
that will actuate a missile’s rudder and ele- 
vators. Place it within a torpedo-shaped 
form, and lay it on its side in a sled at one 
end of a steel track about a mile long. Now 
hit it with the blast of high-powered rocket 
motors. Almost as quick as a wink, this lit- 


Dropped 10 feet in device sketched above, 
éomplete missile will be brought to a stop in 
8/100 second. Tester will be built to check 
reaction at deceleration loads up to 20 G. 


TOWER TO MEASURE 
ANTENNA RADIATION 


; ae 1 
To determine antenna radiation patterns, mis- 
siles will be mounted on a tower like the one 
shown above. The missiles may be rotated 360° 
horizontally, or rolled 90* from level. 
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‘An F-80 Shooting Star jet fighter takes off 
fn pursuit’ of each missile that is. launched, 
The Miots job: le to: shoot down! thoew thet 
ve by turning back toward shore, not 


tle runaway, accelerating at hundreds of 
G, will pass the sonic barrier, 

Although rushing down the track nearly 
three times faster than sound, the assembly 

* must be halted, swiftly and safely, so that 

the effects of acceleration may be evaluated. 
For this purpose, brakes of some type, pos- 
sibly water scoops, must be developed. 

Thus the missile withstands battering and 
shocking starts and stops. How efficiently 
and over what range will it transmit and re- 
ceive signals? To find out, missiles weighing 
a full ton will be mounted on a 50-foot, non- 
conductive tower, made of wood or plastic. 
As the missile is turned a full 360 degrees 
and rolled 90 degrees from level, the radia- 
tion pattern of its antennas will be charted 
by electronics experts in a test room a mile 
distant. When a missile of the same con- 
figuration takes off on a 150-mile flight, its 
transmitting and receiving ranges in all di- 
rections will be known, 
ig classes of missiles are being devel- 


Ground-to-air, like the interceptor air- 
plane, is fast and of short range. It is in- 
tended to knock down incoming aircraft or 
missiles. 

Air-to-ground takes over the bomber's 
functions for destruction of enemy ships, 
‘military installations, and other primary tar- 


gets. 
Air-to-air serves the same function as the 
fighter plane. 
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to commands, ‘ing beyond th 
target area, = dy eee toes ae 
nt Mugu’s winged misstics have one into 
the drink under fire from the guardian fighter. 


Ship-to-ship suggests the torpedo plane. 
This missile would go in low and fast. 

Ship-to-shore, flying in a long, high tra- 
jectory, becomes a high-level bomber. 

The Navy expects to continue employing 
ships as fighting bases for a long time to 
come. Point Mugu missileers envision the ne- 
cessity of launching their weapons from roll- 
ing decks, in fair weather and foul. When 
a new missile arrives at the base under 
wraps, eager minds begin to throw ques- 
tions. Can it be launched? Once off a cata- 
pult, will it fly? If it flies, will it respond to 
remote control? Finally, how must the flame- 
belching weapon be discharged from a sur- 
face vessel to insure an accurate trajectory 
~and a hit? 

Out on the wind-swept island of San 
Nicholas in the Pacific, some 63 miles from 
the Naval Air Missile Test Center, the Navy 
maintains a staff of approximately 50 peo- 
ple. From this island they obtain informa- 
tion to aid telemetering the progress of flight 
and performance of the missile. In the not 
too distant future, it will be used as a site 
to launch missiles that are considered too 
dangerous to launch from shore installations 


at Point Mugu. 
us guided missiles are being groomed 
for a big future with the fleet. 

Just how big, you're told, depends upon 
the scientists, the weather, and the dogged, 
day-by-day, tryem-and-fly-em project as- 
signed to the men of Point Mugu. END 


FOUR JET NOZZLES 
AND PERFORATED PIPING. 
‘AROUND ENGINE 


TANK OF CARSON DIOXIDE 


Tank Truck Carri 
Own Fire Depart 


WO separate sets of automatic CO, fire 

extinguishers, similar to those now in- 
stalled on many airplanes, ships, and motor- 
boats, stand ready to smother a fire before 
it can spread in this 4,000-gal. tank truck. 
The big trailer truck was designed for 
2 flammable 


bulk transportation of propane 
gas kept liquefied under pressure. The fire- 
protection system, developed by Walter 
Kidde & Co., is believed to be the largest 
installation of its kind. 

One set of extinguishers protects the en- 
gine; the other, shown at right, is in the 
pump, meter, and hose compartment under 
the trailer. Together they include three 
20-lb. tanks of carbon dioxide, 14 multijet 


AND TWO PORTABLE EXTINGUISHER 


discharge nozzles, several feet of perforated 
piping. Both are triggered automatically by 
heat detectors and can also be released 
manually, In addition, two portable CO, 
extinguishers are carried behind the cab. 


Motorized Boom Speeds Shifting of Movie Camera 


Tuus self-propelled camera boom saves 
time between shots in making movies. One 
man sitting at its single control—i d of a 
whole crew pushing—can shift it forward or 


{ 
through an. automobil 
eee Giffecential and rear 


backward at any of 40 speeds and as little 
as a quarter of an inch at a time. The new 
car was developed by John Arnold, head of 
Metro-Goldwyn-Mayer's camera department. 


Throttle is rotor-and- 
= similar to a streetear’s con- 


troller. It v speed of 10- 


to wheels 


wae 
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Inside Britain’s Newest Jet 


Kxown, simply as the Gloster E: 1/44, leased. Powered by a single Rolls-Royce 
Britain's newest jet fighter may take Nene turbojet engine of 5,000 Ib. thrust, 
the laurels away from the record-break- i in “1 

The cutaway below shows the desi 


ing Gloster Meteor. Although it has been ign 
flown, no data have been re- problems involved in building a jet fighter, 
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Drawing Courtesy Flight, London 
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‘Tins sheet glows like a neon sign—but you 
can write any message you like on its glass 
surface with a special crayon or water col- 
ors. Edge-lighted from below by a 15-watt 


fluorescent tube, the lettering stands out 


yt 
Plastic Belt Holds Voice 


A secretary can keep up with dictation 
while the boss is away on business if he 
takes along this new Dictaphone Time-Mas- 
ter®. It weighs only 20 Ib, and fits snugly 
into a suitcase. Instead of cylinders, it 
records on endless plastic belts. Each holds 
15 minutes of dictation, and five of them 
can be mailed in an envelope for 3 cents. 
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the glass. To change it, you simply wipe off 
the old message with’ a damp cloth and 
write on a new one. Litewriter Corp., of 
New York City, makes the sign, 


*Pipe” Kills Insects 

REsemBtinc a smoker's pipe, the device 
above is actually an insect killer. When 
plugged into an AC or DC outlet, it turns a 
cake of DDT-—contained in its cup—into 
microscopic particles. These are carried by 
air currents and deposited on surfaces in 
the room. American Aerovap, Inc., of New 
York, rents the vaporizer to users. 


New Kaiser Car 
Has More Power 


REATER horsepower with no increase- 

in gasoline consumption-that’s the 

boast of the new 1949 Kaiser De Luxe. 

Adoption of a dual-throat carburetor and a 

dual manifold system gives a 112-hp. per- “Lower in appearance, the 1949 Kaiser has a 
allel-bor construction, 


formance where there was only 100 hp. be- grille of massive, pai 
fore, and without increase in displacement 

or compression ratio. This refinement, it is | 

claimed, enables the car to accelerate from 

10 m.p.h. to 70 m.p.h. in 29 seconds. 

Each half of the carburetor, acting as a 
single complete carburetor, supplies a fuel 
mixture to three of the six cylinders. This 
makes ‘possible a closer control of the mix- 
ture and reduces resistance to flow. Each 
half of the dual manifold also supplies 
charges to only three cylinders. Individual s 
passages, partitioned to prevent interchange Gor"pretely redesigned dashboard, features 
of unvaporized fuel between passages, pro- plastic numeral rings on all instruments. A map 
vide a free flow to and from cylinders. fight has been added to the steering ‘columa, 


-cylinder engine powers the new _ the highest rated horsepower 
Kaiser De Luxe models. It is claimed to have _ piston displacement of any such engine in U. S. 
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Jet Joins the Air Lines. The 
world’s first all-jet-propelled passenger air- 
liner is shown above about to land at a Lon- 
don airport after a 200-mile, 34-minute flight 
from Paris, The airframe is that of a stand- 
ard Vickers Viking transport, with the wings 


for Cargo. The new 
ult weapon shown be- 
xcar of gliders, Photo at bot- 
tom shows a truck being backed up a load- 
ing ramp into a hold 24 feet long, six feet 
high, and almost eight feet wide. Called the 
Avitrue, the all-metal Chase glider can carry 
8,000 pounds of cargo, 
combat troops, or 24 
extremely thin win 
communications 


litter patients. 
simplify towing, and a 
‘em is provided between 
and its tow plane. 


= 
a 2 


adamed for the installation of two Rolls- 
Royce Nene jet engines developing 5,000 Ib. 
of thrust each. In a previous experiment, 
the British installed two Nene engines 
in a four-engine Lancaster; the other two 
were reciprocating engines driving propellers. 


Prop Gets Dry Run. The crew chief 
below is demonstrating the use of a home- 
made pull-through bar, used to haul the 
propeller around by hand. This manual 
turning is routine to clear out engines prior 
to starting, and to make sure there is no hy- 

hering mechanism, 


draulic block in the 


to reach gecpetas blades mounted above a 
high ine Corps plane. 
The long, is welded 
to the gripper, bent out of a 30-in, bar, 


Trainer Previews Jet Flight. 
With a speed of almost 300 m.p.h., the new 
Air Force trainer shown in the artist’s sketch 
above will prepare student pilots for the high 
velocities of jet-propelled aircraft. Powered 
by an 800-hp. Wright engine, the T-28 has 


a service ceiling of 31,650 feet; its gross 
weight 862 Ib. It is the first U. S. trainer 
with tricycle landing gear. North American 
viation will build 268 of the planes, which 
be used for both primary and basic 
ht training of Air Force cadets. 


Tie-Down for Light Planes. The 
four-pound kit shown above con- 
uu need to moor any light or pri 
It consists of three aluminum- 
alloy stakes and three lengths of rope. The 
15-inch-long stakes have star drill points, so 
they can be driven into frozen ground, and 
the Manila ropes have a tensile strength of 
1,000 pounds. Sketch on top illustrates how 
the equipment, which is distributed by Air 
Associates, Inc., of Teterboro, N. J., is used 
in mooring a small airplane. 


Ten-Mi Aerial Eye. A sharper 
eye is provided for Air Force reconnaissance 
by the new lens shown here without its cov- 
ering. Nearly four feet long and 15 inches 
in diameter, the huge telephoto eye has five 
glass elements, a focal length of 60 inches, 
and a speed of £/6, The coils surrounding it 
are an electric heating device that keeps the 
lens in proper focus at high altitudes up to 
10 miles by preventing low temperatures 
from shrinking metal of the mount and cam- 
era. It is made by Eastman Kodak. 
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Balloon Powers Wind Tunnel. 
Wind velocities up to 3,400 mp.h. are 
created by a new balloon-vacuum sphere 
combination built by North American Avia- 
tion. It will be used for testing rocket and 
plane models at supersonic speeds. A cup- 
shaped, rubber-impregnated nylon balloon, 
84 feet in diameter and 20 feet tall, is 
housed in the steel chamber at far right in 
the above sketch. This balloon is filled with 


3 Gets Air Lift, Road Test. 
he folding wings and tail surfaces make it 
easy to load the newest version of the Air 
al Jack-of-all-trades, the Convair 
into a C-82 Packet flying boxcar, In 
photo at right, mechanics, with the aid of an 
overhead crane, swing the L-13's nose into 
the cargo compartment and shove it forward 
on roller-type skids attached to landing-gear 
struts. The L-13 also boasts a shimmy-free 

il, thanks to a pilot-controlled locking de- 
vice. Photo below shows this under test as 
an aft fuselage section is towed over rough 
California roads, After 724 miles, equal to 
1,400 take-offs and landings, the redesigned 
assembly was still in excellent condition. 
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air that has been dried by being pumped 
through a battery of silica-gel beds. In the 
meantime, the air has been pumped out of 
the sphere, top center, to create a 99.5-per- 
cent vacuum, When released, air rushes 


from the balloon to the sphere at a rate of 
65,000 cu, ft. a minute through a 16- by 
16-in, test section holding a model. The blast 
lasts 16 to 21 seconds. The tunnel is pat- 
terned after one used by the Germans. 
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From sereens showing view of each camera, program director (right) picks shot you sec. 


How Television 
Covers the News 


Teamwork by telephone brings you 
the best of many words and pictures 
available at any moment. 


By John F. Loosbrock 


INE up half a dozen television sets in 
your parlor, Tune five of them to five 
different broadcasting stations, Clamp an 
earphone over one ear and, by plugging in 
and out, try to hear as well as see what each 
of the five stations is transmitting. Then try 
to keep your sixth receiving set tuned to the 
station that is broadcasting the finest picture 
and sounds, minute by minute. 

You can do all this, of course, with one 
hand and one ear. With the other hand and 
ear make six telephone calls at once to six 
different people. Meantime, answer the 
wigwagged questions of a friend outside the 
window by nodding or shaking your head. 


Remember to glance at the clock at least 
once every 30 seconds, because timing is 
important. And all the while, nonchalantly 
smoke a cigarette so that you will appear 
calm and collected whenever the boss sticks 
his head in the door. 

That will give you some idea of a tele- 
vision program director's job. He is the 
quarterback of a new kind of team—a team 
of engineers, journalists, and showmen, To 
produce a good television show, this team 
must work as smoothly, swiftly, and surely 
as the Four Horsemen of Notre Dame. 

Each video network now has several such 
teams. The best of them were assigned to 
the national political conventions in Phila- 
delphia this summer, so I went backstage 
to see them in action there. The television 
pictures you will see in the future, of sports 
events, political rallies, military maneuvers, 
and so on, will be brought to you by the 
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same experts in the same complicated ways. 
‘While you were seeing one picture in your 
home, some of these electronic engineers 
were juggling a dozen pictures, being taken 
simultaneously by as many different camera 
crews in different locations, You saw only 
the one picture that a series of editors, by 
flicking switches, had decided was the best. 
Suppose, for a minute, that all four cam- 
eras in Convention Hall are focused on a 
delegate making a nominating speech, The 
picture from each of those cameras goes 
first to a monitor in a semidarkened room. 
By watching the wavy green lines on an 
oscilloscope directly beneath his viewer, the 
monitor checks on the light distribution in 
the picture. By twisting dials he can im- 
prove it, the way a darkroom worker im- 
proves on a still photographer's work. 


Program Director Calls the Turn 


Behind the four monitors “handling” these 
four pictures, a program director watches 
all four screens at once and selects the one 
he considers best by calling out the number 
of the camera producing that picture. This 
final selection is the picture that goes to 
each of the major networks, who pooled 
their resources to cover the convention floor. 

Now step into the NBC program director's 
room. In addition to the selected picture . x tall 
from inside the convention hall, he has many TO HOTEL CONTROL 1O MAIN CONTROL 
others from which to choose one for broad- 
casting, Three cameras have been grinding - 
simultaneously from a downtown hotel 
room; one of the pictures from those three 
is passed on to the director, just as one 
comes to him from the four cameras in the 
convention hall. Three others have been op- 
erating in Washington, and one of those 
three pictures also is reaching him—plus 
two or three from mobile street units. 

From all these pictures the director has 
to select the one that, in his opinion, makes 
NBC's coverage of the event most interest- 
ing to you. (By watching still more viewers 
he can see exactly what each competing net- 
work is transmitting, minute by minute.) 
In a split second he must make decisions for 
which a newspaper editor might have a 
couple of hours; a magazine editor, a week. 

And then, after this one best picture has 
been selected out of the dozen or so that 
are available, it is transmitted to your local 
television station in one of two ways, or by 
a combination of both. It may be piped in 
over a coaxial cable, which now connects a 
network from New York to Richmond along 


‘Columbia Broad- 


Studio an wheels used 
for wide view. 


casting has a plastic bubl 
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MICROWAVE RELAY TO WASHINGTON 


NETWORK'S MAIN 
INTEOL ROOM AND 
IVATE STUDIOS 


TRANSMITTER 


Drawing shows how scenes from mo- 
bile camera units, private studios, an¢ 
cameras are relayed to various 
transmission to next stage 
ram director makes final 
out to his chain 
or coaxial cable, 


such as conventions, NBC TV camera with telescopic | 
sews from op Ss center. while another picks up “cole 


Makeshift control rooms—like this one set up 
in a hotel linen closet—direct shows staged in 
temporary studios, Programs were relayed on 
microwaves from here to main control center. 


the Atlantic Seaboard; or it may be beamed 
through the air over microwave transmitters, 
Then your local station sprays it out over its 
40-mile-plus radius. Your antenna picks it 
up, and you see and hear a President being 
nominated—from your own armchair. 

All this shows you that putting a television 
show on the air isn’t just a question of plug- 
ging a camera into the nearest light socket 
and pointing it at a subject. It’s a complex 
blending of sight and sound that combines 
all the headaches of radio, the movies, and 
“news editing—plus a few that are peculiarly 
its own. 

Among these television headaches is the 
complexity and relative immobility of equip- 
ment. Another is the size of the crew it 
takes to handle it and the skill they need. 

Again, suppose you are in charge of tele- 
vising a show from Constitution Hall in 
Washington, as NBC did recently. In radio, 
two men could handle the whole business— 
one engineer to set up the mikes and cables, 
plus the announcer, who could give a hand 
with the mikes if necessary. But for your 
television show, you have to scout around 
for a place to run the %-inch cables that 
supply the power for the cameras and pipe 
the image out of the hall. Your crew must 
spend three or four days snaking the cables 
through ventilation ducts. You need at least 
two cameramen, an audio man, a technical 
director, a video control engineer, plus a 
couple of men on the lights and to help out 
in general, All these, plus a program direc- 
tor and an announcer, to telecast the same 
show that two men could handle for radio. 
No wonder television costs money. 

‘And your crew can’t throw that equip- 
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la 
Scenes shot from the mobile units are relayed 
over microwaves to control room. This dish an- 
tenna fed the hotel studios, but a similar one 
linked mobile units to main control room, 


ment into the back seat of a car and take off 
at a moment's notice. It’s heavy! Two cam- 
eras are considered an almost irreducible 
minimum for any kind of a show; so that 
means 560 pounds just for the cameras and 
their auxiliary equipment. Add a master 
monitor (68 ib.), a switching unit (72 Ib.), 
another power supply unit (57 Ib.), 300 Ib. 
of cable, 200 Ib. of test gear, and 50 Ib. of 
audio equipment—and you'll find that it will 
fill a three-quarter-ton truck, 

Right now, television people are pretty 
much limited to covering events where there 
is some nearby commercial power source 
that can be tapped into. But there’s no 
reason why a 10-kilowatt generator couldn't 
be installed in a mobile unit and supply 
enough power for the average outdoor show. 
Studio power requirements are higher; the 
big lamps pull around 400 amps through 
the cables. But a field job with lights can be 
run with as few as 100 amperes; without 
lights, such as at a football game, 30 to 40 
amps will keep the cameras rolling. 

That brings up a point the television 
people are touchy about. Most stories of 
the Philadelphia conventions blamed tele- 
vision for the giant lights that turned the 
hall into a Turkish bath, But the big lights 
were for the newsreels’ benefit: an NBC 
engineer said he got his best pictures at the 
close of each session, after they had been 
tumed off. 

TV cameras are pretty tricky to operate 
and need a lot of servicing. Tubes in partic- 
ular, because of the wide band of television 
frequencies, take quite a beating and must 
be replaced frequently, That's why at least 
one of the big networks, NBC, uses engi- 


neers rather than program men as camera- 
men. They feel that it’s important to have 
a trained technician on the spot, to service 
the camera in case of trouble, even though 
he may not have quite as keen a sense of 
dramatic values as the program man. 

You'll run into other technical mishaps 
from time to time, always disconcerting, 
sometimes amusing. One rare complication 
occurred during the first “Three-City Round 
Table” discussion program, which NBC 
staged during the Democratic convention. 
‘Three programs were being televised simul- 
taneously from eight cameras in New York, 
Washington, and Philadelphia. 

The program director for this particular 
show was in New York, watching three 
screens, one from each city, A cameraman 
in Room 22, the NBC studio in Convention 
Hall, absent-mindedly focused on a receiver 
in the studio ‘that was tuned into WPTZ, 
NBC's Philadelphia outlet. The Washington 
show was on the air. 

The director in New York looked at his 
Philadelphia screen, saw a shot of a TV re- 
ceiver tuned to the Washington show. He 
thought this added a little dramatic interest 
to the show so he called for the Philadelphia 
picture to go on the air. 

But he forgot that when he cut the Wash- 
ington picture off, the Philadelphia camera 
would be shooting at a blank screen, The 
image from the Philadelphia camera went 
up to New York and back over the network 
to WPTZ. The receiver in the studio now 
showed an image of a receiver with a blank 
screen, The ring-around-the-rosy went on, 
with the receiver showing a series of images 
of a blank screen, each succeeding one 
smaller than—and inside—the preceding one. 


Image in an Image in an Image 


Actually, this video feed-back lasted only 
a moment, and most watchers probably got 
the sensation of seeing a blank screen for 
only a few seconds. But engineers knew 
what had happened, for they play around 
with feed-backs for their own amusement. 
In some cases, they say, they have been able 
to count as many as 34 distinct images, one 
inside the other. 

Another odd and typically televistic foul- 
up occurred during a show from the hall 
before the Democratic convention. It was 
an exclusive NBC show, so they couldn't 
use the cameras in the hall that were re- 
served for the pool coverage. A mobile unit 
from WPTZ set up one camera outside the 


Soundproof booth was built for commentator 
who described iaenbepes at political con 
ventions. Atop is camera No. 4, which 
covered rostrum from right side of auditorium, 


hall, one inside. The script called for com- 
mentator Bill Stanton to drive up in a taxi. 
Then he was to engage the cab driver in 
conversation, asking hin if he had seen the 
Republican ‘convention. The cabbie’s an- 
swer being “No,” Stanton then was to walk 
into the hall with him, describing the tumult 
and the shouting that the Republicans had 
put on a few weeks before. 

With only two cameras, there was a 
tough transition problem to lick, to fill the 
gap from the time Stanton and the cabbie 
moved out of range of the outside camera 
until the inside camera could pick them up. 
To plug the gap, New York was to cut in 
with some movies of a Republican demon- 
stration, as background for Stanton’s con- 
versation with the cabbie. 

But the portable “beer mug” voice trans- 
mitter that Stanton carried went dead. (Ac- 
tually, as engineers discovered later, the 
switch had been accidentally turned’ off.) 
Television sets then were getting sight but 
no sound. So the director in New York 
hastily cut in the movies of the Republican 
convention and frantically switched the 
sound to commentator Ben Grauer, inside 
the hall, and asked him to ad lib to fill in the 
hole. But Grauer didn’t know that the New 
York movies were filling the television 
screens with shots of the shouting, sweating 
Republicans at their most boisterous. He 
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Randolph Churchill, son of Britain’s wartime 
leader, is made up for television appearance. 


solemnly began to describe the vast, echoing 
reaches of the empty hall at the moment, 
the activities of the janitors, the guards, and 
the charwomen. 

But despite such headaches, television is 
gradually licking its problems. Equipment 
will become more mobile; and as mobility 
increases, flexibility of coverage will follow. 
Eventually, video engineers hope to cover 
regularly such spot news events as fires, ex- 
plosions, auto accidents. Also to come are 
telecasts from planés—NBC put on a show 
recently from a Navy aircraft carrier. 

Engineers are looking for better and 
cheaper methods of transmission than the 
costly coaxial cable and microwave systems. 
Eventually, perhaps, TV can plug into tele- 
phone lines, the way radio does today. 

But, actually, the burden of proof in tele- 
vision rests not on the technicians, but on 
the program planners. In fact, a more-than- 
casual onlooker gets the impression that the 


how Mr, Churchill looked on the view- 
jakeup eliminates bad shadows. 


technicians are running the show. TV peo- 
ple get furious at the comparison, but the 
situation is much like the early days of the 
movies—but with a big difference. Audi- 
ences then were so amazed at seeing pic- 
tures that walked and later talked that they 
weren't too concerned with the artistic 
quality of the offerings. Audiences today are 
more critical: they've seen pictures walk and 
talk for years. And the public doesn’t ap- 
preciate or even care about the technical 
difficulties involved. It wants a good show, 
and a program isn’t good just because it 
involves some technical pyrotechnics. 
But if television still has to catch up with 
radio and the movies on smooth production 
of dramatic shows, it is already leaping 
ahead of the competition on coverage of 
spot news, When the Russian schoolteacher 
jumped out of a window in New York, TV 
pictures were in front of the public well 
ahead of newsreel and newspaper shots. END 


What Telecasters Mean 
When They Say ..... 
Go to slide—show station insignia. 


Clean up the ghost—remove 


image that is accompanying the «ema 
one. 


Clean it up—improve focus of the picture. 


Hot it up—warm up camera tubes to go 
on air. 


Strike the camera—dismantle camera to 
move. 


Roll 'em—give the cue to performers to 
begin talking tnd octng 


Big dish—microwave antenna used for 
network transmitting and receiving. 

Bloom—an overexposed or lightstruck 
image. 

Freeze—used to indicate that set designs 
and arrangements, or positions of furnishings, 
dressings, etc., or other production facilities, 
are cae for televising. 

iemo—a broadcast originating in some 
ther location than the television studio. 

Rain—vertical interference patterns that 
appear on the receiver's viewing screen. 


Snow-spotty interference on viewing 
screen. 
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Hot Wind Dries Grain 


'ARMERS sometimes have to make hay— 

or grain, at least—even when the sun 
isn’t shining. Yet wet grain soon spoils 
through germination, and may even start 
fires in storage bins and boxcars. Now it 
can be quickly dried without the cumber- 
some installations formerly required. 

In this new mobile drying machine, the 
grain goes in one end wet, travels less than 
25 feet on a conveyer, then emerges at the 
other dry, cool, and ready for storage, 

The wet grain enters through a hopper 
where an adjustable gate spreads it evenly 
over an 8-foot-wide, wire-mesh conveyer. 
Moving slowly, it passes first through a dry- 
ing chamber where a blower draws hot air 
up through the grain to carry off its mois- 
ture. Raker-bar agitators insure even drying. 

The grain then moves into a second cham- 
ber where another blower draws fresh air 
through it to cool it. At the end of the line, 
the grain drops into a screw conveyer that 
carries it off for storage. 

Called Arid-Aire ®, the new machine, dia- 
grammed below, can handle up to 200 
bushels of corn or 400 bushels of small grain 
an hour. Unlike existing vertical-column, 
gravity-feed driers, it eliminates raising the 
grain to the top of a high shaft. It also 
avoids injury to the grain through grinding 


TEMPERATURE 
SAFETY 
CONTROLS 


COOUNG BLOWER 
COOUNG CHAMBER 


SCREW DISCHARGE 
CONVEYER 


CONVEYER-BELT 
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n, wet grain can be fed into 
dried, then stored. 


In single oper: 
machine from elevator, 


and clogging in the shaft, Automatic tem- 
perature controls prevent scorching, while 
other controls sound a warning horn if any 
part of the machine fails. Mounted on 
skids, the drier can be easily moved from 
one storage elevator to another. 


DRYING BLOWER 


DRYING CHAMBER 


RAKER-BAR 
AGITATORS 
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“Waldorf 
on Wheels’ 


By Devon Francis 
Drawings by Ray Pioch 


HE NEW YORK CENTRAL Railroad 
last month introduced to the traveling 
public its postwar bid for patronage between 
New York and Chicago. It’s a super-dooper 
Twentieth Century Limited with running ice 
water in every room, pneumatically operated 
doors, fluorescent lighting, both inter-car 
and radio telephone, and private rooms for 
the crew. 
The two new trains—one each way each 
day-—set the railroad back a total of $4,000,- 
000. The 16 to 18 cars they normally carry 


—— == 


Diner of new Twentieth Century Limited seats 


64 persons. Plan view shows arrangement of 
tables, At one end (opposite page) are lockers 


Legless tables in center section of diner are 
supported by cantilevers extending from seats. 

anels between windows are mirrors. Venetian 
blinds are gray-brown; seats, gunmetal leather; 
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apd stewanty Gu; tithe other left above) 
is waiting lounge. Kitchen, usual- 
Jy takes up nearly’ half of railroad diner, is 


The train’s three 


partitions, red leather. 
pallicassontay crat-tinas, chib; lonngecost 
$130,000 each. All pictures shown here are 
renderings by the designer, Henry Dreyfuss. 


PoINING Roos 


have exteriors of two-tone grays and interi- 
ors of reds, grays, blues, greens, and browns. 
Each is pulled by a double-unit 4,000-hp. 
Diesel-electric locomotive. 

Wire-recorded music drifts through the 
lounge cars and cocktail bars. Every private 
bedroom has outlets for electric appliances. 
Each car has its own 20-kw., 80-volt motor 


generator. The whole train, of course, is air- 
conditioned. 

In their bedrooms, the first passengers on 
the new Century found that they didn’t have 


to pull and haul at the toilet to separate it 
from the wall and get it down to a horizontal 
position. That’s done hydraulically at the 
push of a button. 

Every car except the one that carries the 
mail has doors that open at the touch of a 
finger and close automatically. Air does it. 
The designers were going to put a pneu- 
matic door in the passage between the diner 
and the kitchen-dormitory car too; but they 
got to wondering how the waiters could 
open it with trays in their hands. So they 


in separate adjacent car. Car also houses dor- 
mitory for cooks and waiters, sleey 15 in 


ig 
Tee eraaed ts Caee Oe times Ken ecto 


Lookout Lounge has pwinddows 10: 10 in. a highes than 
usual,” In foreground is cocktail lounge, seat~ drinks 
ing 9 persons; at far end, observation lounge 
with seats for 14. Forward part of car has 5 


ment includes plete refrigerator and dish- 
washer. or are of stainless steel, Extra- 
long trains will carry two diner-kitchen units, 


iecbe bedrooms and bar for serving snacks and 

Dominant colors are brown and green. 
Portable phone in observation section connects 
with ooal 


telephone system at scheduled stops. 
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settled for a door opened by a photoelectric 
cell. 

That separate car for the kitchen is an- 
other innovation. It not only leaves a lot 
more space in the diner for eating, but pro- 
vides rooms for berths to which the cooks 
and waiters can retire when the day's work 
is done. Porters have separate rooms in the 
passenger sleeping cars and in the club and 
observation cars. 

Phone service in the old Century was only 
between the cars and the diner. Now a 
passenger can ask the porter in his car to 
dial any other car and have his man paged. 
If the porter has trouble locating a passen- 
ger to answer a call, he can use a public- 


address system with speakers in each of 
the public-assembly cars. 

All cars ahead of the diner, except the 
club car, are on one party line; all those 
behind the diner, except the observation 
car, are on another; and the diner, club car, 
and observation car can be dialed individu- 
ally. All the lines are interconnected, so 
that any car can be called from any other. 

For the present, the radio telephone (al- 
ready used on some trains of the Pennsyl- 
vania Railroad and the Baltimore & Ohio 
between New York and Washington) will be 
in use for passengers on the New York 
Central only between New York and Buffalo. 


The Bell System isn’t quite ready yet to 


Club car on the New York Central's new luxury 
train seats 30 persons. This plan view shows 
lryout of its barbershop and adjoining shower 


Two views show roomette from window side 
and corridor (right). Without cutting size of 
individual rooms, rearranged floor 
plan of car to get in 22 roomettes instead of 
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aie, pablo, + office, radio-telepbone 
cpp ore wipe Mn a Be 
porters quarters’ Barbershop, oquippod ‘with 


the f former 17 or 18. For first time on New 
Central, ee is on corridor side, 

ermits wider window. 
Table comes out, and bert pulls down from wall. 


a toilet seat. 


expand the service to the Buffalo-Chicago 
segment of the run. But from east of there 
a passenger can telephone to anywhere in 
the United States. When the Century's 
hookup is complete, it will be the nation’s 
longest stretch of train radio operation. 
Meantime, you can phone over long-distance 
lines from the train at station stops. 

The new train has added comforts as well 
as convenience. Improved coupling of the 
cars eliminates practically all the play. 
Starts are as goth “as silk, and- sudden 
application of brakes doesn’t bring that 
familiar jar. The brakes themselves have 
been redesigned, too, so that governors 
correlate, the speed of the train and the 


amount of power for braking. Moreover, if 
a wheel tends to slide during braking, the 
pressure automatically is released to pre- 
vent it. That makes for smoother stops and 
saves flattening wheels. 

The new Century has two different ar- 
rangements of passenger cars: one with 22 
roomettes and one with 10 roomettes and 
six double bedrooms. Another with 12 
double bedrooms will become available later 
this year. The railroad has ordered 97 of 
these various types of cars and will use them 
also on some of its other trains. Thus you 
won't necessarily have to ride the extra-fare 
Century to enjoy some of the luxuries shown 
below, END 


folding pressing board, offers valet service; sec- 
retary’s office has electrical outlet for dictating 
machines. Car's color scheme is mainly browns 


Window and corridor views show spaciousness 
of double bedroom. Besides the usual seat and 
sofa, each has a movable, folding armchair. 
Beds—an upper and a lower—are arranged trans- 


and Ross, Lounge tables have steel frames 
and black plastic tops. The new cars, manufac- 
tured by Pullman Standard, were ordered in 1944, 


versely and longitudinally to axis of car in al~ 
ternate bedrooms. Toilet facilities are enclosed 
in separate room. Two adjoining bedrooms can 
be opened up to make large connecting suite. 
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Outboard Has Neutral 


Tue outboard motor above is running full 
tilt—notice the discharge from the pump—but 
the propeller isn’t turning over. The answer 
is in the button just above the operator's 
right hand-the control for a new neutral, 
forward, and reverse gear system that has 
been added to the Scott-Atwater outboard, 
At right, with the motor in reverse, the boat 
goes full astern with the tiller centered. 
According to Kattu Projects, of Forest Hills, 
N.Y., which developed the gear system, it 
weighs from one to five pounds, depending 
on the size of the outboard. It can be fitted 
to any standard motor and is said to add 
little to the cost. 


It Leaps into Flight 


Wuen the novel channel-wing plane at 
right was flight tested recently, the manu- 
facturer claims that it leaped 15 feet into 
the air before the pilot realized he was air- 
borne. Airspeed was only 30 m.p.h, Flown 
entirely by engine control, the craft has no 
ailerons, flaps, brakes, or wing area except 
for the channels. The latter are six feet in 
diameter and nestle engines driving pusher 
propellers, The plane was built by the Na- 
tional Aircraft Corp., formed to explore the 
theories of Willard R, Custer, inventor of 
the channel-wing craft. 
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Electric Brain Directs 
Telegrams to Destination 


Tue world’s first automatic telegraph 
center now speeds messages from New Eng- 
land to all parts of the country. It relays 
telegrams the way a dial telephone exchange 
switches phone calls, picking up the incom- 
ing message and sending it out over the 
proper wire to its destination. It requires 
no human direction, 

Formerly, telegrams were received and 
printed out at the relay center, then car- 
ried by messenger to an operator who re- 
transmitted the telegram to its address. 

The new $2,000,000 robot installation 
takes up two floors in Boston's Western 
Union building. A crew of engineers worked 
a year to set up the equipment, which has 
8,000 miles of wire and a million connec- 
tions. It triples the capacity of the old center 
and gives faster, more accurate service. 

The brain of the new system is a complex 


network of switches and wiring (shown in 
photos above) that “reads” identifying call 
letters in the address of a message. It picks 
out a line to the destination indicated by 
those call letters and switches the message 
to that line. 

If, for example, a telegram is to be sent 
from Portland, Maine, to San Francisco, the 
Portland operator includes the San Francisco 
call letters in the message he types out on 
his teletypewriter, which is connected di- 
rectly to the Boston center. Those call let- 
ters switch the message into a direct line to 
San Francisco, 


Truck Sends Messages 
Tue Army’s latest communications center 

can keep up with the fastest-moving troops. 

Radio equipment permanently mounted in 


a truck (above) simultaneously sends and 
receives telephone and teletype messages 
over 1,000-mile distances. A generator in the 
trailer supplies power for the unit, which 
was developed by the Signal Corps. 
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The mountains of anthracite silt that 
litter the Pennsylvania countryside 
may help to heat fuel-hungry America, 


By George H. Waltz, Jr. 
PS photos by W.W. 


ILE after mile, as you drive through 

north central Pennsylvania, stretches 
a man-made mountain range. Its high pla- 
teaus are splotched with acres of black, 
caked dust and inky lakes of sludge. 

These are the anthracite silt banks—200,- 
000,000 tons of accumulated waste coal. 
For years they have been piling up at the 
rate of 5,000,000 tons a year around the pit 
heads of America’s richest hard-coal fields. 
Today these piles of waste are equal to four 
years’ total anthracite production of the en- 
tire United States. 

Washing and grading 10 tons of anthra- 
cite for market leaves a ton of silt. This 
mixture of fine coal particles and powdered 
slate and rock has been one of the mine- 
owners’ major headaches. Besides the eco- 
nomic waste in these days of fuel shortages, 


Morris 
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‘This typical Pennsylvania silt bank is more than a mile long and a quarter of a mile wide. 


there was the problem of what to do with it. 
Some operators simply dump it back into 
the empty shafts of worked-out mines. 
Others arrange mountains of waste rock and 
slate to form reservoirs into which the silt 
is pumped and left to dry. Many of these 
silt banks stretch for more than a mile in 
length. They sprawl half a mile wide. They 
contain as much as 9,000,000 tons. Worse 
still, smaller mines dumped the silt in streams 
-and polluted them for miles. Now anti- 
pollution campaigns loom large. 

But the hard-coal people think they have 
the answer to the whole problem—waste, 
dumping, pollution—all at once. It sounds 
absurdly simple: They're going to burn the 
silt. But behind that answer is a lot of hard 
work—and good research, 

On the average, silt is 75 percent coal and 
about 25 percent ash. Burning tests reveal 
that a pound of silt can produce in the neigh- 
borhood of 10,000 BTUs of heat as against 
18,000 from a pound of coal. The hitch is 
that silt, as it is scooped from the silt banks, 
will not burn efficiently in ordinary fur- 
naces, 


7 


How to get out those 10,000 BTUs effi- 
ciently was the problem set before the ex- 
perts of the Anthracite Institute Laboratory 
at Wilkes-Barre, Pa., in the heart of the na- 
tion’s hard-coal fields. Now after two years of 
intensive experimental work, the technicians 
have come up with two practical methods— 
each in the full-scale pilot-plant stage—for 
making the silt burnable. One plant turns 
it into fuel gas. The other squeezes the silt 
into finger-size pellets that can be shoveled 
into home furnaces, or poured into indus- 
trial fun fitted with traveling grates. 

The silt pellets can be made in various 
sizes like macaroni to meet different fur- 
nace needs. The laboratory pilot plant is 
now turning them out at the rate of 200 
pounds an hour, and a larger plant is under 
construction. Only 12 feet high and 30 feet 
long, it will be able to produce five tons of 
silt pellets an hour. 

The silt is first dumped into a hopper that 
feeds it to a pugmill. There mixing paddles, 
arranged like the spiral of a pulled-out screw 
thread, churn it and it with water. From 
the pugmill, the silt is fed into an extrusion 


Rock-walled reservoir holds millions of tons of anthracite silt washed from coal at mine. 


Dump Heaps’ 


Silt pellets can be made in a va 


ty of sizes, 
diamete 


. The large 


fanging from % to % in, 
size shown is suitable for home furnace 
sizes are tailored for various industria 
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a0 


mountains of ws 
poured into the hopper of the pilot plant op- 
erating at the Anthracite Institute Laboratory. 


After mi 
holes in the’ die of an extrusion machine. 
Emerging like black worms, the se 
pressed silt break off to form the pellets. 


ing, the silt is squeezed through the 


machine that squeezes it through a sieve- 
like die. The diameter of the holes in the 
die determines the size of the pellets. 

The wet extruded material emerges hot 
under pressure, breaks naturally into three- 
or four-inch lengths, and falls onto a con- 
veyer-belt drier that carries it under a bank 
of infra-red lamps. 

The larger sizes of pellets—% and % in.— 
can be hand-fired like coal into home fur- 
naces and industrial furnaces not fitted with 
automatic stokers. Sealed in paper bags, 
they make an ideal packaged fuel for home 
fireplaces and outdoor grills. The %-in. pel- 
lets are designed for use in furnaces with 
traveling-grate stokers. (Because they break 
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ded as silt from the hopper passe 
pugmill, or mechanical mixer, No 
binder is needed in 1 the silt pellets by 
d at Wilkes-Barre, Pa, 


Pellets are dried as conveyer belt carries them 
slowly under bank of infra-red heat lamps. 
This reduces their moisture content from 18 to 
5 percent and leaves them ready to burn, 


easily, the pellets cannot be used in screw- 
feed stokers.) Experts at the Anthracite In- 
stitute Laboratory see in them a substitute 
for coal in the furnaces of large industrial 
power plants—and in the power plants of the 
mines themselves, 

Plants making . pellets right at the 
anthracite mines for use in their own power 
plants would free for other commercial use 
the 2,000,000 tons of barley coal a year now 
burned to power the mins And since the 
silt already is at the mine heads, and the 
pellets could be fed to the furnaces as they 
were made, transportation would be prac- 
tically eliminated, 

So far, so good. But in their search for 


ways to use the silt right at its source the 
laboratory's engineers came across another 
process. In a second pilot plant now operat 
ing in Wilkes-Barre, silt is transformed into 
fuel gas. 

Fed into a tall reaction chamber, the silt, 
mixed with air and steam, is burned in a 
floating “fluidized” bed to form a gaseous 
mixture of carbon monoxide and hydrogen. 
This mixture, similar to the manufactured 
“water gas” burned in most kitchen ranges, 
could be fed directly to gas-fired boilers 
to produce power, 

The secret of the laboratory's gasification 
process is the trick of producing a burning 
fluidized bed of silt, steam, and air. There 
is no grate to support the fuel. Instead it 
float: a boiling, burning mass in a stream 
of air and steam inside the reaction chamber. 
The carbon in the silt combines with the 
oxygen in the water and frees the hydrogen 
to produce a mixture of carbon monoxide 
and hydrogen. 


Silt to Gasoline 


There is still another and perhaps even 
more important future for the dumps of silt 
that besmirch Pennsylvania’s 484 square 
miles of coal fields. Th suggested b 
the experimental work on producing synth 
tic gasoline from coal and natural gases that 
is forging ahead in at least a dozen pilot 
plants throughout the country. In reaction 
chambers similar to that now in operation 
at the Anthracite Institute Laboratory, silt 
too can be transformed into the gases needed 
the basic materials for the synthesis of 
gasoline and oil. 

Speculating on the future, Dr. R. C. 
Johnson, the man in charge of the Anthr: 
cite Institute's research, sees the possibility 
of a continuous pipeline operation in the 
production of synthetic fuels. As he envis- 
ages it: 

A network of pipelines from the many 
mine heads in the anthracite area could bring 
the silt to a central synthesis plant. There 
it could be burned in reaction chambers, 
and the resulting carbon monoxide and hi 
drogen could be fed directly to the syi 
thesis reactors. The resulting synthetic 
asoline and oils could then be piped—just 
as the natural products are now—to the con- 
sumer localities. 

One of these days you may be running 
your car on man-made gasoline whose basic 
ingredient was once an eyesore on the Penn- 
sylvania countryside. END 
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FLOATING “AUIDIZED" 
‘BED OF BURNING SILT, 


STEAM, AND AIR 


REACTION CHAMBER 
12 3" TALL 18 
IN DIAMETER 


fication is another method developed by 
thracite Institute for burning silt, Drawing 
ws how this occurs in reaction chambs 
where silt floats as liquefied mixture with air 
and steam. Resulting gas is same as that used 
for making synthetic gasoline and oil from coal, 
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Model Racer Sets 
128-m.p.h. Record 


A Bed rabbit-size cars that go so fast will have to 
go still faster to beat the mark set at this year’s 
meet of miniature racers. A record 128.57 m.p.h. 
topped the performance of models based on real 
cars among entries at East Meadow, N. Y. 


Barely visible blur (arrow) is 100 m.p.h. car held to track by wire from central pivot (right). 


Bi ion was Frank Brennan's jet job. Its Stopping racers is delicate job. Here owner 


pulse engine, patterned after Nazi buzz bomb, 
makes 150 m.p.h. speed—and noise heard eight 
miles away. It did not race standard models. 


Removal of cover shows motor of record- 
breaking Challenger. Motors like this tum at 
36,000 r.p.m.—pleasure cars do only 3,600—on 
fuel mixture of methanol alcohol and castor oil. 


trips fuel-shutoff wire with his cap. Car, doing 


120 mph., is blurred even though picture 
was made at 1/1000-second shutter speed. 


Lt. Col. John Coppage displays his 128-m.p.h. 
Challenger, winner in prototype class—models 
copied from full-size racers. Other class, called 
streamliner, permits any design to boos 


Raft Has Radar Target 


Here's the latest in life rafts—a rubber 
dinghy, being tested by Britain’s Royal 
Navy, that has practically everything but 
its own engine. Folded for carrying, as 
shown at left, it weighs only 200 Ib. When 
inflated by jerking the rip cord on a bottle 


CAA Tests Plane Muffler 


A. new airplane silencer, shown above 
during CAA tests, works just like a car muf- 
fler—but without cutting down engine power 
by retarding the flow of exhaust. Instead, a 
stream of air blasted back from the pro- 
peller sucks the exhaust through a series of 
baffles in a pair of stubby, open cylinders. 
The device was invented by Curtis 
of San Francisco. 


of carbon dioxide, it resembles a huge auto- 
mobile tire. The tent, with a floor of rub- 
berized fabric, shelters 10 men, and its 
telescopic center pole is topped by the an- 
tenna of a radar device to guide rescue 
ships. Other equipment includes inflated 
pillows, paddles, baler, sponge, and con- 
tainers of food and water. 


fk S 
Box Records Vibration 


Tus little box with a rod sticking out of 
its side is a “recording vibrometer” devel- 
oped by General Electric. When held against 
a piece of machinery, as shown, the device 
writes down how much it shakes. The vibra- 
tions are transmitted by the prong, magnified 
12 times by a spring, and passed on to a 
sapphire point that scratches jerky lines on 
a moving tape of waxed paper. 
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Plane’s-Eye View 
Of the World’s 
Greatest Airport 


RANSATLANTIC planes have begun 

using New York International Airport— 
Idlewild—the world’s biggest. This is how its 
4,900 acres and 10 miles of runways look 
from the air, Temporary offices and w: 


rooms will be replaced with a permanent 
terminal larger in area than five Rose Bowls. 


VAN WYCK BLVD. APPROACH ROAD 


I'd like 
toseethem 
make... 


Kitchen wallpaper with pictorial _reci 
pi on it. A wi coverin; 
the recipes of individ hes and entire 
on it could save the housewife a lot of time 
May Hall, Fitchburg, Mass 


Round corners in window frames. This in fountain pens. One eo 

simplify the job of cleaning them. The way it would inary pen, but I want the other 
is now, you usually chip your nails digging dirt to contain itor and eradicator pro- 
out of the square corners.—Mrs. James Gardner, tected by a re a —Edward W, Mac- 
Hoquiam, Wash. 


A flat vacuum bottle shaped to slip snugly into 
a man’s coat or trouser pocket. The present 
round ones are too bulky and you have to lug 
them to and from work by hand.—Robert B. 
Tweeadale, Brooklyn, N. Y. 


when you finished one magazine or news- 
Paper, vou could just pick another from the 
rack without interrupting the haircul 

Levin, Waukegan, Il 
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js. Two barrels of resin and 12 
rolls of fibrous glass mat are the basic materials 
that go into new boat's 2,800-Ib, hull. Applied 


in layers, the resin and glass form a gooey mass 
that hardens in a few hours under pressure and 
heat into a single piece of tough, flexible plastic. 


lee Molded Plastic 


Made in 6 hours like huge piecrust, 
one-piece hull for 28-ft. personnel 
carrier is tougher than steel. 


By George H. Waltz, Jr. 
PS photos by Hubert Luckett 


R° IGGED plastic boat hulls as big as a 
moving van now can he built by six men 
in six hours. They are literally molded and 
baked like huge piecrusts. 

The first of these revolutionary plastic 
boats—one of several being built for the Navy 
for development purposes prior to full-scale 
production—has just completed its test runs 
on the Delaware River at the Philadelphia 
Navy Yard. A new type of personnel car- 
rier, it has a length of 28 ft. 9 in. and a beam 
of 10 ft. 3 in. It is powered by two gasoline 
engines. It can transport 22 men, including 
a crew of two, at better than 19 knots. 

The new boat is an important “first” not 
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only for the Navy but for the plastics indus- 
try: raft to have a 
plastic hull, and it is 
object ever molded in one piece. To build a 
comparable wooden hull would take six 
skilled workers at least 60 hours. 

But the value of the new plastic boat goes 
far beyond its ease and speed of manufac- 
ture. A plastic hull never needs a painting; 
the desired color, added during the molding 
process, is uniform throughout the plastic 
and lasts as long as the hull. It can be wiped 
clean as easily as your bathtub. It is im- 
pervious to such natural enemies of wood 
hulls as fungi, bacteria, termites, and ship 
worms. And it will not scuff, scratch, check, 
or split under the toughest tests the Navy 
has been able to think up. 

The plastic used in the hull—resin re- 
inforced with sheets of fibrous glass matting 
—is about 2% times stronger, weight for 
weight, than steel in tension or in flex. It 
has three times the strength of wood under 


hed product. Here is the ersonnel 
carrier on a test run near Philadelphia Navy 
Yard, Cast in a giant aluminum mold like a 


huge piecrust, the o1 
tically indestructible 
and drilled with ordinary metalworking tools. 


Makes New Navy Boat. 


conditions of stress, where wood is at its 
best, and is 12 times stronger than wood in 
shear parallel to the grain. If necessai 
though the men who make the boat: 
won't be—the plastic can be mended with a 
glass-mat patch cemented on with resin, 

From the ship designer's point of view, 
the new method of making hulls is ideal. 
Practically any kind of hull form, no matter 
how complex, can be constructed thi 
Sharp double curves, difficult if not impos- 
ible to form in wood, can be constructed 

ily in molded plasti 

After riding in the new boat while naval 
experts put it through its paces, PS photog- 
rapher Hubert Luckett and I visited the 
West Trenton, N. J., plant of the Winner 
Manufacturing Company, where the plastic 
hulls are made. There we saw the aluminum 
form used to mold the hulls and learned 
from the engineers and technicians more 
about the tough resin-and-glass plastic that 
is going into the Navy's new boats. 


The method of producing the big hulls is 
simplicity itself. Except for the great size of 
the operation, it is very much like baking the 
hollow shell for a pie. The giant, steam- 
heated aluminum mold is the piepan; the 
plastic is the dough. 

At the start of the operation, a coat of 
“pa iquid is sprayed on the inner sur- 
face of the mold—much as a housewife 
greases her baking pan—to allow the com- 
pleted hull to be lifted ly out of the 
mold. On top of the parting coat goes the 
first spray coat of resin, which has been 
tinted the desired color. Sections of Fiber- 
glas ® mats, cut to predetermined sizes and 
shapes, are laid over the resin, 

More resin then is sprayed on. After it, 
more sections of fibrous glass are added, 
followed by another coat of resin, These 
layers of resin and glass fibers are put one on 
top of another until the desired thickness at 
each point on the hull is obtained. On the 
finished hull, the sections near the keel are 
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Body of the mold, made of ¥-in. welded alu- heat necessary for setting and curing. Here, 
minum plate, is set’into floor of manufacturing — workman is spraying the inside with a lubric 
plant, Steampipes surrounding it provide the ing liquid before laying on first coat of resin, 


Strips of glass matting are put in place after Rubber bladder, to be placed inside mold and 
each coat of resin. Then more resin is sprayed inflated, will push layers of resin and glass mat- 
on until desired thickness of hull is built up. ting out against the inner surface of mold, 


" 
FASTENING, ee 


WORKMEN ENTER THROUGH 
AIR LOCK TO PUT BLADDER INTO =A 2 

PLACE ANO SMOOTH IT OUT. 
UGHTS AND TELEPHONE 

AVAILABLE INSIDE BLADDER 
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lowered 
id glass 
been 


ighing 11% tons, 


Top of mold, w 
up” of res 


into place after “la 
nats is completed a 


Conning tower in top of 
let workmen enter bladder within 
smooth it out for good contact with pl 


layered up to half-inch thickness, thinning 
to a quarter-inch at the gunwales. 

Half way through the process, a frame of 
laminated oak ribs is fitted into place, and 
the remaining layers of resin and 
applied. This frame is not for strength, but 
to serve as an inner mold to form the plastic 
ribs and raised members for mounting the 
engines, seats, bulkheads, and other equip- 
ment. 

Once the “laying up,” as this part of the 
process is called, is completed, a blimplike 


to main body of mold. Top, too, is honey- 
bed with steampipes for baking’ the hull, 
Rings around its rim are for locking it down 


Ribs inside hull are formed by 
ated-wood frame in mold during 
and covering it with more glass and r 


ing lami; 
ving up 


rubber bladder is placed in the mold, the 
plastic for the foredeck applied, and the 
mold’s cover is lowered. 

This cover looks much like the deck of a 
small submarine, complete with a conning- 
tower entrance. When the cover has been 
fastened, workmen climb down inside the 
bladder. The conning tower's air-tight doors 
then are closed, and air is pumped into the 
bladder. 

Working inside the bladder within the 
mold, the men ease the big rubber bag into 
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Complex curves, difficult to form with wood, 
can designed into plastic hull. Although 
wood trim is used on Navy plastic boat, this too 
could be made of laminated glass and resin. 


place, smoothing wrinkles. This done, the 
men leave via the conning-tower air’ lock. 

Placing of the rubber bladder inside the 
mold is a particularly important part of the 
hull-building process; for it is the bladder 
that forces the layers of resin and glass 
evenly against the inner surface of the mold. 

Pressure within the bladder then is built 
up to 30 pounds per square inch, result- 
ing in a total internal loading of about 
1,500 tons, and steam is turned into a net- 
work of pipes surrounding the mold. The 
pie is in the oven for the final setting and 
curing at 250° F. 

A few hours later, the heat is turned down, 
the cover and the bladder are removed, and 
the 2,800-Ib. hull is lifted out of the mold. 
Except for a little cleaning up here and 
there, it’s ready to be fitted out with cabin, 
engines, and other equipment. 

Making boats of plastic is not new to the 
Winner company’s engineers. For several 
years they have been turning out small 
plastic runabouts and sail boats. Pictures on 
this page show two of the demonstrations 
they like to put on to prove the ruggedness 
of these pleasure craft. 

Their ability to take abuse is what first 
brought experts of the Navy's Bureau of 
Ships to Winner's West Trenton plant, 

Thinking in terms of bigger and bigger 
boats, I asked Robert Drake, Winner's chief 
engineer, about the possibility of building 
plastic hulls for craft even larger than the 
Navy's new personnel carrier. « 

“Engineeringwise,” he replied, “we're 
ready to build plastic hulls up to 100 feet in 
length right now!” END 
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Slugs from ASrealiber siipictioeeer fired 
at 10 pac penetrate 4-in. thickness of 
plastic’ u for py hull. New Jersey state 
trooper is shown examining panel ie test. 


[eee of plastic hulls is demonstrated by 
bert Drake, chief engineer of plant that made 
Soe Mine that Contin in oon ae 
hemes plastic runabout up on gravel 
beach at 30 mp.h. As shown in lower photo, 
this rough handling didn’t even scratch the hull, 


Folding Grand Piano Stands on Edge 


‘Tue Consolegrand ©, shown above, solves 
a problem for pianists who aren't satisfied 
with an upright model but haven't room for 
a conventional grand piano. When not in 
use, it can be turned on edge and pushed 
out of the way against a wall. 

To make the change, you just press two 
levers under the keyboard—and lift up. The 
body of the piano pivots to a vertical posi- 


tion, as at right above, and rests against a 
cross beam that holds it upright. Both 
levers must be held down at the same time 
to release the Jock, and they're placed 
too far apart for children to reach, A little 
push on the upright piano lets you tilt 
it down into playing position, 

Krakauer Bros., of New York City, make 
the new piano in several finishes, 


Crib Guard Bars Tumbles 


Tue Tot Guard @, clipped over the side 
of a crib as shown above, helps to keep a 
child from climbing or falling out. For good 
measure, it can also sing him to sleep with 
the dulcet tones of Brahms’ “Lullaby” from 
a built-in music box. Held tight by six bolts 
through its two parallel sheets of plywood, 
the safety extension, together with a re- 
movable plastic teething rail, adds a critical 
8 inches to the side of any standard crib: 
R. Barbara Blanke Creations, Inc., of New 
es the guard. 


Faucet Can’t Leak 


Tue torturing drip, drip that has caused 
many a sleepless night can be a thing of the 
past, according to the manufacturer of the 
dripless faucet illustrated above. When the 
handle is released into its natural position, 
pressure of the water against a heat-resist- 
ing, synthetic-rubber diaphragm automati- 
cally closes the outlet. Tests made by the 
Western Faucet Co., Portland, Ore., indicate 
that the device will withstand 100 daily 
operations for 30 years. It is called the 
Drip-Lok Free Wheeling Faucet ©, 
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Composite drawing shows observers making @ radioactivity 
survey in an oil well, instruments used, and typical formations 
in which oil is found. Ray instruments give men at surface as 
cleor a picture of what's below as they could get in the depths, 


Horst INSTRUMENT 
TRUCK TRUCK 
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(Olt RISES BY BUOYANCY THROUGH 
POROUS UNDERGROUND FORMATIONS 
LUKE THESE, COLLECTING AT 

HIGHEST POINT IT CAN REACH 

UNDER IMPERVIOUS ROCK LAYERS 


(ROCK SLIP DISALIGNING LAYERS) SALT 
water = Roa 


UNTRUDING MASS PUSHING UP ADJACENT LAYERS) 


et amaruee ampifien tb 
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Sipping Oil 
Through a Four-Mile Straw 


Giant machines, 


“ray guns,” and new explosive aid drillers 


seeking petroleum at record depth in earth’s mystery zone. 


By Andrew R. Boone 


‘AN drillers tap the world’s deepest oil 
pools—believed to lie four miles or so 

beneath the earth, in a mysterious region of 

scorching heat and fantastic pressure? 

Ever-increasing demand makes that oil 
needed, to heat homes and buildings and to 
power cars, Diesel trains, and ships. And 
now the experts are going after it. 

No one has ever set eyes on the earth's 
interior four miles down, about twice as 
as men have descended in the deepest mine, 
But such ultramodern instruments as radio- 
active “ray guns” rival any of fiction. Low- 


Gamma-ray logs in five adjacent wells yield 
wavy lines and interpretation shown vertically. 
” in curve (toward left) mark sandstone 


beds that may hold oil. “Highs” (toward right ) 


ered as far as drills can bore holes, they will 
give surface observers as clear a picture of 
it as if they were there. 

Drama and danger attend extremely deep 
drilling, still a new art and uncertain 
venture. So far only two holes have passed 
the 17,000-foot mark. Standard of Cal 
fornia abandoned Maxwell No. 1 near Ve 
tura after losing tools at 17,696 feet. 
Superior Oil Company recently set the 
world’s record of 17,823 feet—just past 3% 
—with its Weller at 


$750,000 


Tikow, caused by sactoactlve shale ents the 
needed clue to solve puzzle of rock movements 
in fault zone between wells C and D. In photo, 


moving chart registers findings of ray instrumet 
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dozen companies are eager to find out. Some 
time during the next few months in Okla- 
homa, Wyoming, or California, excited 
shouts may ring out as a surface indicator 
shows that a bit scarcely larger than your 
fist has reached the 20,000-foot level for 
the first time, 

Derrick and machinery must be able to 
handle the mighty load of its shaft and the 
great strings of casings that will line the 
hole, forming a four-mile “straw” to sip oil 
from the depths. The shaft alone is a 
310,000-pound string of 34-inch drill pipe 
that weighs as much as a locomotive. Lest 
drill pipe and casing pull apart of their own 
dead weight, special alloys will be needed, 
plus joints and collars of exceptional strength. 

These mechanical problems have been 


solved, and three firms—Emsco, National - 


Supply, and Oil Well Supply—have produced 
drilling rigs capable of new records. The 
drums of their powerful drawworks run long 
strings of drill pipe and casing up and down 
under steam, electric, or Diesel power at 
the touch of two buttons, Mounted on a 
huge barge, which was towed to the site and 
sunk there, one of the big Emsco rigs now is 
sinking a shaft for the Shell Oil Company 
in Iberia Parish, La. A 2,000-hp. steam en- 
gine, biggest ever to power oil-drilling 
equipment, handles pipe. Another of equal 
power spins a rotary table that turns the bit 
like a carpenter's brace. Using a 186-foot 
derrick, the rig is so big that driller, derrick 
man, and fireman talk over an intercom 
system (PS, Sept. '48, p. 97). 

Nature offers deep drillers more prob- 
lems. Temperature rises about 17° F. for 
every 1,000 feet of depth, after the first few 
hundred feet. One thing this will affect is 
the mud that drillers circulate down the 
drill pipe and back up around it, to wash 
up rock cuttings, keep out other fluids dur- 
ing drilling, and plaster the wall of the hole. 
In a 20,000-footer, pumps will circulate 
84,000 gallons or about 60 tons of mud. Its 
round trip to the bottom and up will take 
four hours. At deep-level heat of hundreds 
of degrees, ordinary clay-and-water mud 
would bake dry and clog the well, so 
special noncaking mud containing corn 
starch will be used. Hundreds of tons of ice 
may also be dumped into it—as one Cali- 
fornia crew did to cool mud from 240 to 
80 degrees before recirculation. 

But rising temperature is a minor prob- 
lem beside the hazard of puncturing the 
deepest gas and oil pockets. These natural 


17" fom EVERY 1,000, 
Fear OF OurTH. AS OFF 
is waus NAVE GONE 


PRESSURE HERE INOL 
WEIGHT OF 


SveRLYING ROCK Is 
CONTRIBUTING CAUSE 


Levic oF On DECREASE? 


Mysteries of earth's interior will be solved 
by four-mile-deep shafts. Geologists will find 
whether temperature keeps going up, and pres- 
sure corresponds to “head” of Suid-tike rock. 


“bombshells” may be under such terrific 
pressure as 15,000 pounds to the square 
inch, enough to crush the most heavily 
armored deep-sea diving suit like an egg- 
shell. That pressure must somehow be kept 
under control—or else. When the rig begins 
to quiver and dance, veterans of a deep- 
drilling crew know just what it means, and 
don’t stick around to see what happens next. 
‘The man atop the derrick leaps for an escape 
seat, swung like a bosun’s chair on a guy 
wire, and slides for his life: Up the hole 
comes a roaring jet of sand-laden super- 
pressure gas, a sandblast of awesome power. 
Gas “blowouts” have torn out craters big 
enough to swallow derrick and all! 
Measurements show that underground 
pressure corresponds closely to the same 
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Here’s what can happen when drillers prick a 
bubble of gas under fantastic pressure, miles 
below earth's surface. Blowout above was so 
terrific that it scooped out huge crater that 


vertical head of water for the first 8,000 to 
12,000 feet. Then it rises more sharply, as 
if the rock itself is becoming plastic and 
beginning to “flow” under the great weight 
it supports. New shafts to 20,000 feet will 
show whether, as geologists suspect, pres- 
sure at extreme depths corresponds directly 
to a “head” of fluid with the density of 
rock. A shaft like those aimed at new levels 
measures 20 inches in diameter near the 
surface and tapers to six inches below 15,000 
feet, Rather than interrupt the drilling and 
bring up a “core” or rock sample every few 
feet, oil men depend mainly 
traces of oil washed up 
clues to what the bit is going through. Then 
a “log” or survey with remote-indicating 
struments tells the rest. 

Oil is indicated most directly by an “elec- 
trical log.” using three electrodes lowered 
into the hole. One sends electric current 
from the bottom to the surface; the other 
two, a few feet apart vertically, explore the 
wall and measure its electrical resistance. 
Porous sandstone containing oil has more 
resistance than barren sandstone, which in 
turn has more than nonporous and nonoil- 
bearing shale. 

Now the “radioactivity log,” a new tri- 
umph of atomic science, enters the scene. 
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swallowed derrick, equipment, and all, An 
erupting jet of superpressure gas and mud acts 
like a Titanic pi By striking sparks, 
it may start soeerueaten: ‘fire, adding to havoc. 


Supplementing an electrical log, it gives the 
best picture ever obtained of the vertical lay 
of the land. Used alone, it permits surveys 
in wells already cased and where other 
conditions preclude electrical logging. 

Shaped like a torpedo, the device em- 
ployed is the invention of Wells Surveys, 
Inc., Tulsa, Okla. Lowered on a cable, it 
usually makes two round trips to the bottom, 
On one trip it measures the natural radio- 
activity of the rock, which varies according 
to the type of mineral. Faint but detectable, 
this is due to minute traces of radium or other 
radioactive elements. Penetrating gamma 
rays, picked up by a ray-detecting ionization 
chamber, register up above ground as pen 
squiggles on a moving paper chart. 

For its second trip the torpedolike device 
becomes a “ray gun” and carries, besides 
the ray detector, a source of the extremely 
penetrating particles called neutrons. While 
this source is a trade secret, a suitable one 
that emits a steady stream of neutrons would 
be a mixture of beryllium-metal filings and 
radioactive radon gas. 

Many elements have the power of captur- 
ing neutrons, emitting gamma rays in the 
process. Thus neutrons striking surrounding 
rock induc> “secondary” gamma rays that 
register on the ray detector so strongly that 


weak natural rays do not interfere. The in- 
duced rays fall off if rocks are shielded by 
substances rich in hydrogen, which slows 
down neutrons. This happens when rocks 
contain water, which is largely hydrogen, 
or oil and gas, hydrogen-rich like all hydro- 
carbons. 

Broadly speaking, low readings in the 
gamm or natural-radioactivity survey 
indicate likely levels for oil, and low readings 
in the neutron survey indicate a fluid that 
may be oil. To a layman this might seem 
inconclusive, and so it would be if the 
surveys revealed no more. Actually every 
fluctuation in the intricate curves has a 
meaning to experts. It may mark a boundary 
between layers of shale, sandstone or lime- 
stone, granite or volcanic ash, and other 
important formations. 

Beds of highly radioactive shale, for ex- 
ample, contain no oil, But they give such 
exceptionally clear-cut records of their le 
on the gamma-ray chart that they serve oil 
men as invaluable signposts to the whole 
geology of a region. Thus the ray surveys, 
with other data, tell the complete story of 
what's beneath the earth. 


Tapping the Underground Oil 


The pay-off comes when drillers, having 
sunk a well and lined it, apply this knowl- 
edge to perforate the casing at just the right 
level or levels to tap the oil. Artillery de- 
veloped especially for this purpose includes 
cylindrical “guns,” lowered on a measured 
cable, that fire bullets through the steel-and- 
cement wall into the formation. 

The latest innovation in underground 
ordnance is the “shaped charge.” This sen- 
sational World War II invention, which en- 
abled one soldier with a bazooka to blast a 
tank’s tough armor, now is finding its first 
peacetime application. When the cone- 
shaped pack of high explosive detonates 
within an oil well, its terrific shock wave 
punches a funnel for the gushing oil. 

New ways to reach and tap hitherto in- 
accessible oil pools banish all fear, experts 
, of exhausting our oil reserves in the 
mmediately foreseeable future. Total proved 
reserves at the end of 1947 stood at an all- 
time high—enough to last 12 years if no 
more were discovered—and oil is actually 
being found faster than it is being con- 
sumed. Last year, twice as much new oil 
was discovered as was used up. And now, 
wherever geologists find oil, latest methods 
promise that drillers can get it. END 


“SHAPED CHARGE” OF WORLD WAR II 


NOW AIDS OIL SEEKERS 


‘THIS IS WHAT THE CONE-SHAPED CHARGE 
LOOKS UKE IN CROSS SECTION 


DOETONATED ELECTRICALLY, IT URLS FORWARD 
‘A FOCUSED JET OF HIGH. VELOCITY PARTICLES 


FRONT 
MORE OF THE CONE IS FOCUSED INTO THE JET 
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AER DS 
nat 


ae 
Lenk, 7 8 


“hy 


YOU cant have dinner tonight in this 
push-button cafe—but maybe you will 
some day in the fu 


Win use can 
s and bake a po 
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Automatic focus and exposure control is given 
by series of brackets designed to be held next 
to part of body being photographed. Since the 
bracket sets distance from patient to lens and 
light, it determines what focus and exposure are 
needed. Length of horizontal arm of bracket 
sets back of camera proper distance from lens. 
Diaphragm hole in vertical arm of bracket, 


15B rorutar science 


Camera Catches 


Symptoms 


Tue exacting, full-color photos needed by 
medical scientists can be made more easily 
than a brownie snap of the kids at the beach 
with a completely automatic camera de- 
signed by Coreco Research Corp. The doc- 
tor need only press two buttons and wind 
film and shutter—the camera itself does 
everything else. Even lighting is provided 
by a built-in 1,500-watt bulb operated auto- 
matically by the exposure button. 


Sketeh 
built-in 


shows how 
lamp. illumi- 
it’s eyes uni- 
Mirror in front 
‘fleets light on- 
eyes when movie 
type, one-speed disk 
shutter opens for ex- 
posure, Lens shooting 
through hole in mirror 
has own one-speed shut- 
ter to keep room light 
from fogging film, It 
opens just before light 
shutter. Bracket touch- 
ing patient sets focus. 


RERECTOR 


stor ror f 
OIAPHRAGIR 


which slides down between lens elements (see 
photo above, left), sets correct lens opening. 


Brackets frame picture area, but optical view- 
finder is also furnished—a ‘periscope that fits 
just in fro liminating parallax. It 
automatically swings out of way before the 
shutter opens, as shown in photo at right above. 
After exposure, it is reset by push button at top. 


FRONT VIEW 


Set of focusing brackets—each designed for 
particular part of body, such as eye, teeth, ete.— 
are major foolproof feature in Coreco © camera. 
But equally important in making every shot 


BACK VIEW 


viewrnoen 
everece 


About the same in size and weight as a Speed 
Graphic ©, the doctors’ camera is intended for 
use without a tripod—notice the far right edge 
shaped to fit the hand. In use it is rested against 


BACKETS THAT CONTROL 
‘ELD OF view. FOCUS. 


‘GRAIN-OF WHE 
nue 


perfect is special built-in light, Tt operates at 
rigidly controlled color and is wired through 


relay that delays action of its special. shutter 
until bulb has warmed up to correct color. 


the patient, so that movement during an ex- 
posure is unlikely. For photographing large 
areas, socket in back connects outside lights 
and automatically cuts off built-in bulb. 
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TWO 11-FOOT TRAFRC 
LANES IN EACH TUBE 
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Roadway to Float Under Water 


Proposed tubes 214 miles long would 
carry traffic 50 feet below surface. 


ETWEEN Seattle and Bremerton, Wash., 

lies an arm of Puget Sound—too wide for 
a suspension bridge, too deep for a tunnel, 
swept by tides too high for a floating cause- 
way. Problem: how to build two four-lane 
highways across that 2%-mile stretch of 
water. This drawing, based on official 


CONNECTING JOWT 


VERTICAL CABLES KEEP 


70 SURFACE 


| Saas ANCHORS 


blueprints, shows the proposed solution. 

Two sets of these twin tubes would float 
50 feet below the surface at low tide, so as 
not to block shipping. Motor fumes would 
be blown out and fresh air sucked in through 
towers rising above waves and spray. 

Plans for the $50,000,000 project, drawn 
by Charles E. Andrew, of the Washington + 
Toll Bridge Authority, are now awaiting 
approval by the state legislature, 


HORIZONTAL ANCHORS 
PREVENT TUBES FROM 
ORIFTING WITH TIOE 
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Saw Tackles Big Timber 

Locs too big for ordinary saws get a qui 
quartering in this new Triad ® timber sl 
er. Reduced into four wedge-shaped sec- 
tions, the oversized logs are ready for ve- 
neering or sawing into lumber. The ma- 


chine stands 18 ft. high, and its 12. ft. blade 


has a vertical stroke of 20 in, A carriage 
riding 60 ft. of rails can handle a log 25 ft. 
long. Moving two feet a minute, a log this 
size can be quartered in less than an hour, 
The log splitter is made by the Northwest 
Machine Works, of Portland, Ore. 


Aids Paralyzed Muscles 


Tne paralyzed leg muscles of this little 
girl are being exercised by an electric cur- 
rent. Stimulation keeps muscles from wast- 

ing away after attacks by such diseases as 
polio. Recently introduced by General Elec- 
tric, the machine alternately contracts and 
relaxes paralyzed muscles 24 times a minute 
without effort on the part of the patient. 
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Chimney Puffs Smoke 


Torrixe a transparent tube filled with 
cigarette smoke, this plastic model of a new 
chimney crown shows how it worl 
rings make it windproof, and use 
rents from any angle to create suction that 
pulls gases out of the chimney. Made by 
the Coleman Company, of Wichita, Kansas, 
the device also prevents downdrafts, 


Reversed position of electrodes in new dry cell 
lets carbon plates breathe through holes in case. 


Inside-Out 
Battery 


NEW kind of dry cell, going on the mar- 

ket next month, has three to four times 

the life of others its size. Those added hours 

of service come from its being made-liter- 
ally—inside out. 

Developed by the National Carbon Co., 
the revolutionary one-cell Eveready No. 
1005-E is to be sold at first only for electrical 
hearing aids, but its design may be adapted 
to scores of other uses in the future. 

The new “A” battery, like other dry cells, 
needs oxygen to neutralize the hydrogen 
that otherwise would collect on its carbon 
electrode and choke off the flow of current. 
But unlike others, in which half the space 
between a zine case and carbon core is taken 
up by oxygen-liberating manganese dioxide, 
this one draws its oxygen from the air. Thus 
it can get along without the manganese di- 
oxide—and has more room for active, elec- 
tricity-generating chemicals, 

What lets the mighty midget breathe air 
is its inside-out construction. Instead of 
zinc on the outside and a rod of carbon up 
the middle, it has a zinc core between two 
plates of porous carbon. These are placed 


(OUTER PLATES OF CARBON 
FORM POSITIVE ELECTRODE 


Cell is 1.1 in. wide, .5 in. thick, 1.9 in. high, 
It powers Li-volt hearing-aid tubes, 


New midget, at right, not only outlasts stand- 
ard hearing-aid battery, shown with it, but de- 
livers steadier ow of power. Bigger models are 
planned for flashlights, portable radios. 


in front of.windows that are opened in the 
sides of the cell’s plastic case by simply peel- 
ing off sheets of adhesive tape when you are 
ready to start using it. 

The new cell was three years in de- 
velopment at National Carbon's research 
laboratories in Cleveland, Its principle has 
been used with moderate success in bigger 
batteries for railway signals and telephone 
equipment, but this is the first time it has 
been applied to small portable cells. The 
company regards the result as the most im- 
portant development in the field of dry bat- 
teries in 60 years. 
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Mrs. Maria Witteveen, of Netherlands deb 
tion to UN, talks to her nephew in Europe over 


custom-built 1,000-watt trans 
“shack” is at Lake Success 


one of K2UN' 
mitters. Modern 


Hams Around World 
Help United Nations 


K2s calling CQ. This is K2UN, the 
amateur station at United Nations head- 
quarters in Lake Success, New York, stand 
ing by. Come in please 

This call has been answered by Lieut 
Curtis LeMay over his ham rig in Oc- 
nd by scores of other 


Ge 
cupied Germany, 
hams-in the Ur 
other lands, A few of them are pictured 
here, K2UN is operated by volunteers, who 


COSTA RICA. Otto Andre, who was the first 
fa: Tatin America to betome x member of € 
DX Century Club and has talked to 
175 forei; used the ri 
Ba RT 

NGA roruiar science 


# 


mateurs i 
shown in 


call other hams by their first names and 
gabble with them endlessly. 

Sev s the amateurs have leaped 
to the U aid, During the Palestine cri 
for example, 15 American hams volunteered 
to serve with the UN communications staff 
there. And once when the Rhodes station 
could not Jerusalem, official UN 
messages were relayed by Stanley Wolff of 
W2HIQ in Armonk, N. Y. 


make contact with 
nt shows lement, 
ind the house in Coronado 
TI2-0A, is located, 


below te 


his three- 


KUN 
tary-beam antenna 
in which his station 


utr 


FRANCE. Yves Naintre, of F8LX in Paris, made 
his transmitter from ‘a surplu: ins " 
just behind his right hand in photo 
He has been an amateur since 1935. 


ITALY, ‘The first amateur radio operator to make GERMANY. This American in the occupation 
fficial contact with K2UN was Viet forces has spoken to the United Nations from 
f Como, shown avove at th ‘nt he nany—Lt. Richard B. McKlveen (D4AAM) 
used, Mr. Motto’s call let Ist Constabulary Brigade in Wiesbaden 


NETHERLANDS, Jan II, Adi f YAUFB in The SWITZERLAND. Max Bischhausen, who operates 
to hide his rig imself—from  HB9EC in Berne, is one of the many European 

amateurs using American surplus equipment 

vote the Signal Corps receiver in the background, 


Hague, hac hide hi 
the Nazis durir 
the air with this 


New Ideas from 
the Inve 


Air Gives Emergen: wer. If 
one of its regular engines failed, this plane 
could still maintain smooth flight with the 
auxiliary air-propulsion system patented by 


R. P. Martin, of Seattle, Wash. Air is scooped 


Parking Aid Shows Wheels. 
Wriggling out of tight parking spaces would 
be a lot easier with this wheel-direction in- 
dicator invented by G. Leggett and C. 
than, of icago. The front wheels on ‘the 
small silhouette are geared by a flexible shaft 
to the car's steering column, showing the 
driver the exact position of car front wheels. 
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in through the nose and fed to air turbines 


that drive the propelle 


n yawing and preventing the bad e 


keeping the plane 


from completely stalling. The system can 
also provide extra power in emergencies. 


sdaricls that fold over tte top jfornily 
case-size box with clothes space inside a 


id carry this collapsi- 
riage right along with them, just 
Is are on two 


handles outside. Its inventors are L. Cook- 


lin and T. 


Hollis, of Birmingham, England. 


Truck Carries Own Ramp. No 
hoist is needed to load a truck equipped 
with this ramp, invented by E. C. Price, of 
Newburgh, N. Y. It’s a boxlike extension on 
the rear of the truck, consisting of two 


triangular sections hinged together. When 
the top section is swung down, it forms a 
ramp with the other on which heavy loads 
can be rolled on or off the truck. Ja 

der the upper section keep the ramp rigid. 


Wallet Can’t Be Lifted. A pick- 
have a hard time getting away 
with this wallet. As it is pulled upward, two 
metal arms fall outward from the sides, lock- 
ing it inside the pocket. To remove it him- 
self, the wallet’s owner must reach in and 
pull up the arms. It was invented by H. E. 
Stonebraker, of Rochester, N. Y. 


Stake Saves Garden Labor. Just 
put your seeds, plus fertilizer or prepared 
soil if desired, in the bottom chamber of this 
stake, drive it in the ground—and wait for 
your plant. The hollow core, says inventor 
W. L. Gould, of Albany, N. Y., would feed 
water directly to the roots, while the shade 
would protect young shoots from the sun. 
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so 


Homemade car has one wheel in front, one in 
back, two drive 


s in middle. View as it 
neared completion shows tube frame to which 


Two-door sedan is 63_ in. high, 
80 Ib. S 


Ib. 
nm wi ats. Builder 
hopes to put car into commercial productid 


Diamond-Shaped 


AR that takes bumps in three bites, in- 
stead of two, should ride figured 
Hansen, Calif. 


steel panels were welded for body, Fireproof 
fiberboard box behind rear seat encloses Ford 
gine, transmission, and dil 


Steering turns front and back wheel 
s shown in model held 


Car Skims Bumps 


shaped auto shown here. “Driving it on a 
rough road,” he says, “is like cutting diago- 
nally across railroad tracks in a standard 
car.” Cost: $5,000 and 4,000 hours of work, 


A boiler nearly fills the engine compartment of jipes is the reverse lever, 
a Terraplane ® converted to steam. Below and vhich slides _camsha! Notice the absence 
ahead of it is the burner and blower assembly. ad . The old gear lever is throttle. 


Steam Conversion Powers Stock Cars 


Amonc those who believe that steam pow- 
er for automobiles isn’t dead is James H. 
Lawler, of Huntington Park, Calif. Having 
converted his own car, he’s gone into the 
business of supplying’ a complete power 
plant for those who'd like to do a conver- 
sion job, Any medium-priced cl is 
suitable. 

The four-cylinder engine is a single-act- 
ing poppet-valve type of 3 3/16” bore and 
4” stroke, Both crankshaft and con rods 


SS STEAM UNE 


INTAKE PORT 


TS vate arama 


are modified Ford parts. The boiler is a SS LAs, 
flue-and-water-tube type with automatic con- yg EXHAUST 
trols, A complete power unit is priced at uncovers? per 
around $500, but competent shop workers st Rear 
can cut a big slice from this by machining 


their own parts, Kerosene or No. 2 stove oil 
is used to generate steam. o 


NG 


86,000 Dutch Roadster Assembled from Ford Parts 


Tuene’s little doubt that you’d twist your 
for a second look if you should meet 
unusual automobile on an American 
highway. But there’s not much chance you 
will. It’s made in Holland and sells for 
somewhere around $6,000. 

Called the Gatso, the two-passenger road- 
ster has a long-beam center light that can 
be used independently of the normal driving 
lights. Except for the aluminum body, the 
car is assembled chiefly from Ford parts. A 
plastic bubble top is removable. Maximum 
speed is said to be 105 m.p.h. 
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Frowning, " 
instant later both he and Gus jumped. A photo- 
graphic flashbulb had flared 


olitics and cars shouldn’t mix, hut Gu 
some fast d 


By Martin Bunn 


ENATOR BOMBEY’S red face had 
flushed to an apoplectic purple. Hi: 
multiple chins quivered with righteous in- 
dignation. “Again, and again, it has hap- 
pened!” he boomed. “And again, and 
mechanics of the highest competency 
examined and tested my car, and have found 
in it no slightest mechanical defect. I st 
y, 1 charge!—that nefarious forces 
ing ii stardly effort to prevent 
me from presenting my program for pros- 
perity, productivity, and peace to my be- 
loved fellow citizens!” 
“Gee, Senator!” There was awe in Stan 
Hick’s voice. “You mean someone's sabo- 
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has to do 
agnostic thinking to keep them apart. 


taging things—international spi 

The Senator hadn't the slightes 
that anybody had tampered with 
but election day was close at hand, and 
perience had taught him that the pub 
often reacts to a scattergun accusation in a 
manner highly profitable to its maker, Puff- 
ing his fat cheeks, he frowned portentous 
ly, and rumbled: “Subversive forces—work- 
ing, possibly without his knowledge, in the 
interest of my opponent in the coming trial 
at the polls, J. Lester Smith!” 

Joe Williams, who covers the town for 
the Evening Alarm—a city paper that beats 
the drum for Bombey—had driven into the 
Model Garage shop with the Senator, and 
had listened to his remarks with an expres- 


(ius ‘Troubleshoots 


Election 


sion of fathomless boredom. Now he asked 
“Can L use that, Senator? 

Bombey saw’ a heavent 
black headlines. “Yes, 
you may quote me! 

While Williams scribbled, the 
tumed back to Stan, “Well 
What do you propose to do about my ear? 

“Gee, Senator—I dunno!” Stan sputtered 
“If you think e's been monke 
with it, and everything, I guess the be 
better look it over, He he office 
call him. 

The Senator is no favorite 
That old windbag here a 
when Stan told him he in the 
“What's the matter with him now? 
“His car ey on him ever 
He says he’s had it in a 
good shops, but none of them could find 
out what makes it act the screwy way i 

does.” Stan lowered his v 
half-whisper. “The senator just 
Williams, from the Alarm, that J. 


ion of big, 


‘ou may use it! And 


Senai 


he demande 


Gus Wilson 
ched 


shor 


goes fh 


in a while 


told. Joe 


Smith is doin’ sc 0 his car to keep 
speeches and gettin’ 
it'll be in tonight's paper! 

Gus gris rdonically. “If 1 thought 
J. Lester was that bi he scoffed 
I wouldn't vote for him—even against Bom: 
be He turned ser 
like that, made too late for it to be proved 
false, might do Smith a lot of harm.” He 
thought hard for a minute, “Yes-that might 


him from makin’ his 


1 dope 


do it 
picked up the 
desk, and called 
inel?” he said. “Mary 
Mary. Gus Wilson 
Willia hurlin 
minions have 
to keep him from getting to political meet 
ings. It might be worth your while to come 
over Yes—just drop in, casual like 
Okay 
Followed by Stan, he went into the shop. 
Senator abey extended a fat hand 
he extracted a cig 


from Joe 
‘Sen- 
Hello 
here with Joe 
charges that J 
been doin 


telephone 
1 number. 
there? 
Bombey's 
Lester's 


things to his car 


vest with the other one, “Ah, 
friend Gus Wilson!” he sounded 
a see-gar, Gus 

“Thanks, Senator—never smoke ‘em. Stan, 
here, tells me you're having trouble with 
your car. What seems to be wrong with it?” 

Senator Bombey nurrated his automotive 
tribulations with his usual oratorical trim- 
mings. The hard core of his recital was that 
because his chauffeur had broken an arm he 
had been compelled to drive himself for the 
past ten days. During that period the per- 
formance of his car had been featured by a 
high degree of undependability. One day it 
would climb a steep hill like nobody's busi- 
ness; the next day it would limp up the same 
grade with its engine laboring and just man- 
age to make it to the top. One day it would 
cruise on the level at a smooth and effort- 
less 65; the next day it would have to be 
coaxed over that same road at a ragged and 
sputtering 30, its engine cutting out and giv- 
ing every indication of being starved for gas 
~although a check always showed that there 
was plenty in the tank. 

“The sinister aspect of the matter,” the 
senator wound up, “is that these unexplained 
failures practically always occur while I am 
on my way to speak at some important po- 
litical rally. Yesterday evening I was to ad- 
dress a large and enthusiastic gathering in 
Brookville at nine o'clock. I started in good 
time, but my car almost stalled on a hill, 
and subsequently ran so badly that I had to 
stop at a crossroads garage. When I reached 
Brookville, the Town Hall lights were out 
and everyone had gone home!” 

Mary Manning, our local Sentinel’s com- 
bination reporter-photographer, had driven 
her convertible into the shop, and had sat 
listening to Bombey’s peroration. Now she 
got out and went breezily over to his car. 

“Hello, Mr. Wilson!” she hailed. “There's 
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, my 
off. “Have 


something the matter with my lights—will 
you look at them, please?” She seemed to 
see Bombey for the first time. “Why, Sena- 
tor! How nice to run into you like this!” 

Bombey looked at her the way an ami 
teur gardener might examine the first 
ters of ivy poisoning between his fingers. 
He grunted. 

“Well, Senator,” Gus said briskly, “you 
tell me you've had your car in several shops. 
What did they do to it?” 

They had done plenty, Bombey growled, 
and charged him plenty for doing it. One 
mechanic had diagnosed the trouble as a 
defective fuel pump, and had installed a 
new one. Another had diagnosed intermit- 
tent internal collapse under suction of a 
flexible fuel hose, which he had replaced. 
A third decided that the fuel pump’s filter- 
bow! gasket was defective, and put in an- 
other one. Others had suspected dirt in the 
fuel line, the screens, the gas tank, or the 
carburetor, and had carefully cleaned—or re- 
cleaned—all of them. The car had responded 
to each of these treatments, but never for 
long. Always, after a few hours or a few 
days, it had relapsed into the same unpre- 
dictable, unreliable behavior. 

All of those fellows who worked on your 
bus can’t be dopes,” Gus told the Senator. 
“We'll have to do a thorough job of trouble- 
shooting. That may take quite a while.” 

Joe Williams whispered urgently in Bom- 
bey’s ear—the Alarm reporter didn’t want to 
lose the first-page story he was building 
around the senator's vague accusation, After 
a moment Bombey nodded agreement—he 
wouldn’t get headlines if Gus found some 
mechanical condition which would explain 
his car’s queer goings-on. Thinking fast, he 
consulted his watch, and then shook his 
head. 

“I must be in Glendale at five,” he said. 


“It’s an hour’s drive over there, and it’s past 
“three now. I'd be wasting my money 
if I paid you to start an important and—er— 
complex ‘examination which you couldn't 
complete in the limited time that is avail- 
able for your expert labors.” 

He started to climb into his car, followed 
by Williams. Mary laughed. “Scared of 
what Gus will find, Senator?” she taunted. 

Bombey glared. Joe Williams scowled. 
Gus grinned and returned Mary’s lead. “I'll 
make you a sporting proposition, Senator,” 
he offered. “If I don’t find out what's the 
matter with your bus inside half an hour, I 
won't charge you a cent. Is it a go?” 

Bombey couldn't think of any way of 
wiggling out of that. He nodded sour agree- 
ment, 

Gus jumped into the Senator's car, and 
drove out of the shop and up the highway. 
When he was clear of town he speeded wy 
‘The car ran smoothly and with reserve pow- 
er at 65, and whizzed up a steep grade with- 
out a falter. 

Back in his shop he didn’t waste time 
checking things he knew already had been 
checked and rechecked, “Whatever's caus- 
ing the grief,” he reasoned, “it’s something 
that happens only part of the time. It could 
be an electrical connection that works loose 
under certain operating conditions.” 

He checked the ignition system, giving 
particular attention to the connections. He 
didn’t find anything wrong with it. 

Gus scratched his ear. “Let’s see, now. 
It can't be the fuel pump-that’s’ been 
changed . . , The fuel line has been cleaned 
out more than once . . . The carburetor—” 

He examined it, its connections, and the 
automatic choke linkage. All seemed in ex- 
cellent working condition, Bombey was 
grinning. Gus glanced at the shop clock 
and saw that he had less than ten minutes 
left, 7 

‘As he turned back to his tough problem he 
noticed the new flexible hose running from 
the car's frame to the fuel pump. It had 
been installed after the trouble had de- 
veloped, so it couldn’t be causing it. But 
there was something about the 45-degree 
pipe-threaded elbow fitting connecting the 
hose and the pump which didn’t seem quite 
right. Twisting it .gently, he found that it 
wasn’t snug. He tried to set it up snugly 
but couldn't do it because of the drag of 
the hose. 

Gus chuckled as he straightened up. 
“There's the cause of your trouble, Sena- 


tor,” he said. “If that fitting was connected 
as snugly as it should be, it would make up 
toward the engine so that the hose couldn't 
be connected to it. So the mechanics who 
have worked on your car haven't been draw- 
ing it up tight, and under the pull of the 
hose it has backed off a half turn—enough to 
allow an air bleed sufficient to reduce fuel 
pump suction and starve your engine for 
gas. That's easy to fix. I'll install another 
elbow, one that fits properly, and—” 

“You'll do nothing of the sort!” barked 

the senator. “I refuse to accept such an 
absurd explanation, or to pay for a repair 
which obviously won't help matters! If what 
you say were true, my car wouldn’t run per- 
fectly most of the time!” 
‘That's the tricky part of it-why those 
other fellows didn’t find out what was the 
matter,” Gus said, “Even under the handi- 
cap of that air bleed, the pump was able to 
deliver sufficient fuel under most conditions, 
But it always was a close thing, and any ad- 
ditional handicap—such as a slightly dirty 
carburetor filter, or the low fuel head of an 
almost empty tank—would result in faulty 
performance.” Gus pointed at the elbow 
fitting. “Try it ‘If, Senator—you can 
feel that loose.’ 

Frowning, Bombey leaned forward. Then 
both he and Gus jumped. A flashbulb had 
flared vividly in their faces, 

Mary Manning smiled at them. “Just a 
candid shot of Senator Bombey being shown 
the cause of the car trouble which he 
charged was the result of sabotage by J. 
Lester Smith,” she said sweetly. “It'll look 
swell on the front page.” Her tone sharp- 
ened. “How about keeping this campaign 
more or less clean, Senator? The Sentinel 
won't use this picture unless the Alarm pub- 
lishes your groundless accusation, Which 
way do you want it?” 


Senator Bombey looked at Joe Williams. 
Joe shrugged helplessly. The senator puffed 
out his fat cheeks. “In all my years in pub- 


lic life,” he boomed, “I never have made a 
charge which I have been unable to back up 
with convincing proof. Like everyone who 
knows him, I have unbounded faith in Gus 
Wilson. He says that this—er—gadget is 
the cause of my difficulties. I accept his 
opinion!” 

us grinned. Then he looked at the shop 
clock. “Five minutes to go!” he said. “I'll 
install that new fitting, Senator—and if you 
have any more trouble—maybe I'll even vote 
for you!” END 
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Key Hidden on Dress Snap. If 
you'd like to keep an extra gas-cap key hid- 
den in your car, here's one way of doing it. 
Solder half of a dress snap to the key, the 
other part to the head of a small bolt. Then 
insert the bolt in any convenient hole—in the 
dash flange, glove compartment, or other 
place where the key will be out of sight. 


TOMEATER 
INLET 


oF exnaust 
ANIFOLD 


Heater Output Boosted. John P. 
Berkyta, of Lyndhurst, N. J., writes that the 
hot-water heater in his car failed to provide 
the warmth he likes. He solved the problem 
by making use of some of the heat that’s 
wasted out of the exhaust pipe. Taking a 
length of copper tubing, he wrapped it sev- 
eral times around the exhaust manifold, con- 
necting one end to the heater and the other 
to the pump. 
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Paint Your Tire Wrench. Some 


good ideas are so simple that you wonder 
why a lot of people haven't tried them. 
Here’s an example, Regis Gutwald writes 
from Minneapolis that he has painted each 
arm of his tire wrench a different color. 
When the wrench is laid down during a job, 
the color helps identify the socket in use. 


Stubborn Wheels 


Come Off. 
Here's a wheel puller devised by Raymond 


Holtz, of San Francisco. It consists of a 
square of %” steel plate and five studs. Five 
holes in the plate match those in the brake 
drum. One end of each stud is threaded to 
go into the brake-drum holes, the other to 
take a standard nut. In use, the nuts are 
tightened alternately. Pressure against the 
axle pulls the wheel. 


HANDLE REVERSED 
FOR SAFE 


cars, the handles are pressed down to open 
the doors, This is a hazard, since any rider, 
especially a child in the back seat, may lean 
on the handle and open the door by accident. 
S. W. Trosell, of Manhattan, N. Y., found a 
simple solution for this. He reversed the 
handles. 


Tool Simplifies Valve Work. 
Here’s just what the doctor ordered for ad- 
justing Kaiser valves. Machined to an exact 
width of %”, the tool slips between the flats 
of adjoining cam followers. This jams them, 
leaving your hands free to make the adjust- 
ment. The longer arm is filed to %” thick- 
ness. A. G, Patrick, of Hot Springs, Ark., 
made the tool when he found there wasn’t 
space for a conventional wrench. 


Syringe Used Siphon. Neo- 
prene @ tubing, a short piece of copper tub- 
ing, and a syringe may be quickly assembled 
to siphon gas from a car. File a half-round 
hole in the copper. To use, compress the 
syringe bulb, place your thumb on the hole, 
allow the bulb to expand, and uncover the 
hole. Remove the syringe when gas starts, 


LARGE 
SUCTION CUP 


Ww] akg 


END FLATTENED 


x34 
‘great 


Brackets Carry Pipe. If you some- 
times must carry long lengths of pipe, lum- 
ber, or other materials on a car, a pair of 
removable brackets like this will make the 
job easier and prevent the finish from being 
scratched. A ’-20 screw clamps the flat- 
tened top end of the bracket to the car. Use 
at least X” steel, or heavier if possible. When 
the brackets are complete, give them a coat 
or two of paint. 
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type was hailed as America’s foremost racing car. 


IX 1905 the Locomobile Company spent 
$18,000 to build a special racing car, 
shown in model form on the opposite page. 
With Joseph Tracy, now a New York City 
automotive-research consultant, as driver, 
the car was sent to France for the Gordon 
Bennett race there that year. It finished out 
of the money. 

However, in October of the same year, 
Tracy drove it to third place in the Vander- 
bilt Cup race on Long Island, N.Y. This 
was then the closest to victory that an Ameri- 
can car had come in an international race. 
Encouraged by this showing the company 
then built a second car based on No. 7, 
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Before the day of specabbetl tracks, auto speed tests were confined to long road races. 


Model Recalls Barly 
Days of Road Racing 


Forty-three years ago this month the model’s proto- 


There was very little difference between 
the two. The 1906 racer—now owned by 
Peter Helck, well-known illustrator who 
made the etching on this page—hit 108 
with Tracy at the wheel at the first 
trials, And the car earned America’s first 
Vanderbilt Cup victory in 1908. The finely 
detailed raat of old No, 7 shown here was 
built by at left above with Mr. 
Tracy, its zip Bo driver. Here are some 
tions of the old car: four-cylinder 
block ‘cast in pairs with a copper water 

; 120 hp.; bore 7”; stroke 7”; weight 
Ibs wheelbase, 109”; overhead valves; 
t tires, 3.50 by 34; rear, 4.50 by 34. 


illerlon ; HA 


Carefully following the particulars of the big 
the model even 


Ticket box is near gear and brake levers. and put them in the sealed box. Lost time was 
Road racers stopped when entering and leaving deducted from the I at the end of the race. 
towns, where officials stamped time on tickets At right note ch: to both rear wheels, 
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Plug Warns of Low Water 


Barrery plugs that read “Add Water” 
when the level in a cell is low (right above) 
have been developed by the National Bat- 
tery Co., St. Paul, Minn, The warning 
words are molded in the clear plastic plug, 
which has facets on the bottom, When a 
cell has sufficient water, the facets are cov- 
ered and a solid black disk shows. 


New Job for Sun Visors 


Tus new cover for auto sun visors holds 
many items up out of the way, but still 
within easy y nt them. 
Horizontal and vertical pockets of various 
dimensions are provided for credit cards, 
maps, cigarettes, sunglasses, coins for park- 
ing meters, cosmetics, and other small ob- 
jects. The cover, designed by J. M. Axford, 
of Portland, Ore., slips snugly over a visor 
like a glove. 


Three-Wheel Motorbike 5 4 6 :? 


Tue three-wheel Mustang has a conventional 
automobile differential packed in grease in a leak- 
A 9%hp., one-cylinder, L-head 

engine drives the 360-Ib. outfit 70 miles on a * 
gallon of gas. Small parcels may be carried in the 
compartment under the seat. Johnson Motors, 


proof housing, 


Inc., of Pasadena, Calif., is the distributor. 
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Air Valve on Gas Line 


Ixstattep between the fuel pump and 
gas tank, this device lets you blow out an 
auto fuel line without disconnecting it. Air 
pressure cannot injure the pump itself, since 
it can be applied only when a protective 
valve stem is pushed down, A tire pump 
or air hose supplies pressure. The maker is 
the Kler-Line Corp., Ci 7% NJ. 


Auto Table and Nursery 


Ser up in the rear of a sedan, the Auto- 
den@ combines a traveling nursery and 
table. In the position shown above, it 
makes a table for typing, eating, or games. 
Lowered to rest on the rear seat, it forms a 
bed or playroom for a child. Since it then 
completely fills the space between front 
and rear seats, there is little danger of harm- 
ful falls. The Linne Products Co., of Santa 
Monica, Calif., offers it at about $9. 


Mechanics 


Dram Table = 
Swings Things e 
Your Wa 


Glen Wegnes S| wi 
ou Me 

ERE'S the .familiar %! of thi table, which was designed to be bu 
dinner table scaled up to create real by lumber. As shown in the step-by-step 
comfort in the living room. When you sit photos, construction is a nice job for a cir- 


alongside this drum table, nothing on it is cular saw, bandsaw, and shaper. But if you 
farther away than your finger tips. haven't power tools, the splined joints can 

A push of the fingers will swing its con- be butted and glued instead, being rein- 
tents your way—radio, books, magazines, forced by the tops and bottoms of the cor 


smokes, or drinks. An extra advantage is ner boxes. Edges can be rounded with rasp, 
that a loop-antenna radio can be turned for spokeshave, and sandpaper. The plywood 
peak sensitivi id best reception with lit- column can be built of %” thick segments, 
tle effort. No electrical gadgetry is neces- er rounded or left octagonal, and 
sary; lamp and radio cords are simply left tached with brackets to the cap and base. 
slack, You can fit a stop to limit turning and Two coats of light stain, followed by wax- 
prevent “wrapping up” the wires, ing, provi e soft sheen s ble on 

Knotty pine used for the original pine. Brass hardware goes well with 


Mh 4 | 
| 


1. Pattern sawing is the smart way to cut the 
segments. A master pattern tacked to the stock edges, beginning at inside corners but stop- 
is run against an auxiliary fence (PS, Sept. ‘48, piers of outer ones so splines won't show. 


2. Cut spline grooves %" by %” on the mitered 


P. 201) to cut eight pieces for two disks. t inside edges of segments in one disk. 
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3. Assemble with plywood. splines. Rabbet edges is being done with an un- 
center panel to fit inside of rabbeted edges. Use dermounted router here. Disk pivots on a pin 
a trammel or a stick pivoted at the center to and a hold-down is clamped before cutter. A 
swing the contour, Bandsaw disk to shape. _ similar tool setup appears in Fig. 10, next page. 
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5. Four corner boxes are built as separate 6, Center the boxes on the mitered 5 

units, Pattern-saw the eight top and bottom — joints, using a simple homemade gauge as above 
members. Although joints shown are tongue- to insure uniform setback from the edge. Three 
and-groove, well-glued butt joints will serve. serews top a 


d bottom join boxes to the disks. 


9. Start the pedestal by gluing up the top of 10. Two sub-base frames are needed. These 
the base with spline joints as before. Here the are mitered, but joined with glue and clamp 
edge is being shaped with the same router nails instead of splines. A temporary batten 
setup used for the table disks provides a center for pivot in shaping 


13. Table weight rests on a Chevrolet front- 14, Table support removed to show two 
wheel inner bearing for easy turning. The col- of bearing. A through hole inside counterbore 
umn top and square table suj admits a 25” length of %” pipe, which forms 
bored for inner and outer b : the shaft, as shown in following photos. 


— 
j 
é 
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Then top disk is attached with screws. 


.¢ with the segment joints 
1 turn as above 

As to locate the pieces thus, and then drive 
screws to hold them firmly tt 


15. Pipe shaft is 

support by composition-board 
washers and 3/16 
screws that hold colum 


sare built up of two pieces joined 
ue and a clamp nail driven into a kerf 
bottom, Battens are set into dadoes. 

are cut in edges of door only 


_ 


w the column base and an identical 
concentric grooves for the plywood 

Glue the column up with a cle 

rounded to proper radius, inside the joint. 


¢ compartment has been removed 
how interior, Top of shaft turns in hardwood 
k screwed to underside of top. This bear- 
ing prevents sway but carries no Ww 
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oan & 


Thi 


CORD CHANNEL— 


lamp combines the fine texture of leather bindings and the utility of a good reading light. 


Library Lamp Built 
from Old Books &“ 


HE mellow luster of old leather contrasts 
tly with the gleam of brass in this 
al library lamp. To make it, you'll need 
a few old books, bolts, some pieces of wood, 
and electrical parts. 

Select the books for attractive bindings, 
picking volumes that you won't mind gluing 
shut, If you can’t dig up such books in the 
attic, try secondhand dealers. The bindings 
don’t have to be in perfect condition, either, 


ue under outer 


Keep books clamped until 
cover dries. After lucquering, rub with steel wool. 
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just so the books are not falling to pieces. 
In fact, well-thumbed covers are more 
desirable than slick new ones. 

Set the books as you want them, Then 
clamp together all except one cover and drill 
the four horizontal holes shown, Counter- 
bore the outer pages for the four nuts, Use 
hardwood for the end bars—one that on 
finishing will contrast with the bindings. 
Drill a hole in each piece for the brass tube 
and shape two slots in each for the boltheads. 

Bend the hook bolts from ordinary bolts 
with the heads sawed off. Cut two slots in 
one of the inside book covers to take the 
hook bolts as shown in the diagram. Then 
bolt the books together and glue the outer 
pages and cover together. Apply clamps. 

Drill and counterbore the base for the 
bolts and tube, cut a channel for the cord, 
and bevel or chamfer the top edges. Shine 
the covers with boot polish and: bolt them 
to the base. Then give both books and base 
numerous coats of clear lacquer, finishing off 
with fine steel wool. After wiring the lamp, 
glue a piece of felt to the base.—Walter 
Fischman, Philadelphia, Pa. 


What’s Your 


uotient? 


Eggs with corners aren't on any 
hen’s laying schedule, so when I made egg 
sandwiches the hen fruit always hung out 
somewhere. Cutting the top edge off a cof- 
fee can, I shaped it like a slice of bread, with 
short handle. This mold is put in the fry- 
an and the egg broken into it, sizzling 
—Elmer N. Gross, Portland, Oreg. 


me from my after-dinner cigarette when it 
was my turn to wash dishes. Panting for a 
smoke, I came up with this answer. Some 
wire from a clothes hanger is doubled and 
mounted with staples to swing from the wall. 
The outer ends, twisted, hold the cigarette. 
It stays dry.—Robert F. Scott, Alameda, Calif. 


Ho! A fuse bloweth! With this 
cry, darkness fell on our school play before 
curtain time. Things looked black, for the 
circuit called for a 20-amp. fuse and we had 
nothing but tens. In a flash I screwed a 10- 
amp. fuse into each side of a double socket, 
and put it in the fuse box. On went the 
show.—John Blackmer, Cambridge, Mass. 


I hate to get up to shut off the alarm 
clock, but if I don’t, the racket wakes every- 
body else. To sleep those luxurious extra 
five minutes, I wound a cord around the 
alarm winding shaft, looped it around the 
other, and tied it to the shut-off. Now its 
jangle is short if not sweet, and I can snooze 
on.—Graeme Mather, Vancouver, B. C. 


Have you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
p, gerage, or camp. It doesn't 


home, shoj 
matter if it's wacky—if it works. 


ernment postcards only. Cont 
not be acknowledged or returned. 
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der for many things. 
piece in the shape of your initial and 
use it as a _match holder, Mold a ball of it 
into the bottom of a bowl or vase and stic! 
flower stems into it, or form smaller. pleces 
into shapes for purty place-card holders, 


Modeling (lay 


16 Bepeeath an clay, the nonhard 
type, has dozens of uses arou 
home and shop. In addition to the ones 
illustrated on these pages, here are some 
other 

ince clay tends to pick up dirt and 
n a lot of things with 
1 typewriter type. If 


a candle wobbles in 
extra space with a ring of clay, Fisher- 
men can use it, too, by sticking hooks into 
a wad of it. The clay keeps rust from the 
hooks and the hooks from your fingers. 
And on the end of a stick it will pick 
up small objects dropped in tight places. 
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ze to help keep your finger- 
» painting or working around 
furnace: Put a bit of clay under each 
1 the job’s done, press a small ball 
ainst the end of each finger. The ball 
the other clay and dirt 


all, fragile bottles of perfume or medicine 
may safely be mailed or carried in a suitcase 
if you'll first wrap them in a slab of clay. Wrap 
clay and all in paper before putting the bottles 
in a be Protect valuable chinaware or small 
vases for shipping in the same way 


ws, nails, or other 
pladder, stick them in a 
k likely to. be 
tray; it keeps 
as a Tubricant 


nt on mended china, glassware 
or pott 

pieces firmly in place 
on decor 

and then shell 
match the color of the piece 


Clay will stick to almost a ttntil you 


pull it off, so it’s ideal for he notes. 
But don't use it on wallpaper be it may 
leave a grease spot. However, you can put it 
on refrigerator or other metal doors, window 
panes, and wooden doors. 


Small molds of elay are fine for making small 
castings of type metal or solder. To get best 
results, mix a little sand or earth with the clay 
If you have one part and want to duplicate it 
roll out a block of clay and press the part into 
it to form the mold, 


y is setting, dabs of clay will hold the 
Use clay to fill in chips 
ive pieces—those not used for food— 
‘over it, or paint the spot to 


many spots for clay around elect 

cal fixtures. When working close to switches or 
junction boxes that must be kept “hot,” it makes 
4 temporary insulator. Put a wad of it over the 
exposed wire ends or screws, You can also pack 
it in cord plugs to avoid shorts, 


is for doodlers. Roll out a pad of 
clay, mount it centrally on a larger piece of 
wood or cardboard, and place it and a point 
stick by the telephone. Then you can scrawl out 
your usual ns—or even an actual message 

rase by running your thumb over it 


Modelmakers find lots of jobs for clay, It 
helps a lot when soldering up ladders or ship 
railings, for example, as well as many. other 
nall parts, Use clay to locate and hold the 
pieces in ace while you solder. This leaves 
Both hands sree and permits cleaner work 


a 
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Carved Maori Book Ends 


Patrennep after the ugly-handsome carv- 
ings of the Maoris and other Polynesian peo- 
ples, these home-carved book ends make a 
rewarding, not-too-difficult project. I used 
Spanish cedar, which carves and finishes 
beautifully, but any other free-carving wood 
would do. 

For the full-length figure, I used 1” 
3K” by 64” pieces, roughing them out 
a coping saw and then finishing with a knife 
and carving chisels. .I cut holes for the inset 
eyes by twisting a sharpened .50-cal. ear- 
tridge case into the wood for %”, though a 
wood bit will serve. The eyes are jigsawed 
from a sea shell, using a fine-toothed blade, 
and dressed on a grindstone for a snug fit. 
Don’t cement them in until carving and fin- 
ishing are complete. The book-end bases are 
hollowed for sheet lead weighting, and felt- 
covered beneath, 

I got a good finish on the cedar with sev- 
eral coats of orange shellac, rubbed down 
with steel wool and topped off with dark- 
brown shoe wax. Deep cuts should be dark, 
and the upper surfaces smooth and glossy.— 
Lloyd Culver, Fullerton, Calif. 

Fe 


Induced mingaetiaal olds Nut 

Next time you need to se- 
cure a nut or screw to a tool 
in cramped quarters, try this 
dodge. A fairly strong per- 
manent magnet will afford 
ample induced magnetism. 
With some steel or iron wire 
substituted for the tool, the |aaa 
same idea is good for fishing 
out dropped washers or nuts. 
—Thomas Loughary, Port- 
land, Ore. 


Dominoes as Table As 


Novexty smoking accessories for the card 
table may be devised from ordinary domi- 
noes. Very easy to make, they are assembled 
merely by sanding the meeting surfaces and 
then cementing under light clamp pressure. 
Light brads could be employed but usually 
aren’t needed. The match holder consists of 
three vertical pieces on a two-piece base; the 
cigarette holder uses a base of four dominoes 
supporting a bracket of five. Spots may be 
arranged to give a pattern.—Frank Shore, 
Manhattan, N.Y. 
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A smaller, simpler version of the book ends ig 

above. The carved head is glued 
and screwed to larger blocks. A coping saw cuts 
away the waste stock from behind the tongue. 


OOK! 
However, it 
gimmick is two 
that run up the; 
from the base 
Although 
here are the 


Ine, almost invisible wires 
ledges of the clear plastic 
d into the socket support. 
dimensions aren't critical, 
fs for the lamp I built: Plas- 
tic, K” by 4K ; oak base, %” by 4” by 
6”; oak soc 14” by 2” square. I 
used .006”/Nichrome @ wire on the edges 
of the plastis, Bat quali Be\conpee wire 


will do as well, 


slot in the collar to fit snug- 
ly over the plastic. Then drill it through the 
center for the nipple and counterbore for 
the lower nut. With a chisel, enlarge the 
counterbore for the wood screws to which 
the wires are attached. Make sure the screw 
heads do not touch the nut and cause a 
short. Chisel a groove in the base to take 
the plastic tightly. Then sand, stain, and 
polish both oak pieces. 

Wire the socket first, using insulated wire 
as far as the wood screws. Then connect the 
fine wire, running it down the edges of the 
plastic and through the base, where it joins 
the lamp cord at two more wood screws. 
Four small rubber feet fitted to the base raise 
it enough to clear the cord.—William Nor- 
ton, Manhattan, N.Y. 


socket 


7 


gy 


WOODSCREW 
FINE WIRE 


When wiring the lamp, be sure to allow enough 
space between each wood screw and the nut at 
the base of the nipple. If both screws should 
touch the nut, a short will result. 


Jabt ors PVs) 1S Poth Pair, ) 


/o 


Almost invisible wires carry current from the 
base to the bulb. The .006” wire is capable of 
carrying current for buibs up to 60 watts with- 
out overheating. Avoid bigger bulbs. 


Insulate the exposed wires along the plastic 
by brushing on shellac, followed when dry by 
a coat of cement. Transparent fingernail polish 
may serve equally well 
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What to Do Abou 
ood Eidges 


Mt Bawa Wate 


THEN the home oy ml or furniture 
builder first discovers plywood, he’s apt 
to wax pretty enthusiasti 
Wonderful stuff!” he’s likely to s: 
but a breeze to cut, Doesn't 
warp much. Pretty, too—there’s nothing 
han those hardwood ver And you 
THREE-PLY t it in panels—none of that business of 
THREE-PLY sacxieaues up small boards.” 
EQUAL THICKNESSES OF RE, INEXPENSIVE But before long he runs hard aground on 
SAME W BACK, MATCHING PACE VENEER 
oa suBsTTUne the problem of finishing off plywood edges. 
(USUALLY fy 10%) His first jobs are banded with raw edges that 
resemble half-healed sears, And his enthu- 
\wmseacone — FACE siasm usually gives way to discouragement. 
Of course plywood edges are a problem in 
B home fumiture-making, But plenty can be 
FIVE-PLY . done about it, Here are some basic edge- 
EQUAL THICKNESSES OF Z handling techniques, and if you're worth 
SAME WOOD your weight in sawdust, you'll be able to 
(FoR consTRUcTiON Punroses, 
USUALLY 96,95,02 NDE) Coe arene think of others ; 
yarn ig First, check the design of the piece you 
FIVE-PLY plan to build. Even with plain butt joints, 


‘Strong as iro 


(USUALLY FiR,UP TOS) 


PLYWOOD Lag TO there are an astonishing number of ways to 
CONSTRUCTION BACK,VENEER assemble a simple box, and each one makes 
bere taey” yd a difference in the number and position of 


(USUALLY 34, %, ano HEAMIER) 


visible edges. If your equipment will make 
rabbets and miters, a little pencil-chewing 
Types of plywood vary widely, having difler~ at the design stage will eut the edge problem 
ent construction, woods, thicknesses, and bond \y down, Ponder, too, where the piece of 


Beet fer Rictitare tore al” furniture will be located, what surfaces will 
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be exposed, and what finish you will use. 

For an example of what design alone can 
do, study the drawings at the top of this 
page. Nobody who got through Manual 
Training 1 is apt to commit the criminal 
cabinetry sketched at the left above; but it’s 
surprising how often even old hands will 
miss a chance to tuck one or two edges out 
of sight. Of course, you shouldn’t sacrifice 
strength or other desirable characteristics. 
For instance, don’t rabbet a veneered side- 
piece to receive a door—it may look fine, but 
the thin, unprotected lip won't last long. 

Once you've reduced the number of edges, 
figure out the best treatment for those re- 
maining, Sometimes you can bead the edge 
itself; more often you'll want to glue beading 
or molding on it. A mitered framing strip, 
secured by glue and brads that have been 
set and puttied, is a very effective treatment, 
especially for table and desk tops. Shaped 
molding, either bought or made up in the 
shop, is also fine on, for example, the exposed 
shelf edges in a bookcase, Don’t overlook 
common half- or quarter-round molding; and 
don’t forget that molding width needn’t 
equal edge width to look all right. 

Edge treatment depends a good deal on 
what you're building. If it’s to be a hand- 
some, modern-styled radio cabinet or coffee 
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HORIZONTAL OR VERTICAL 
VENEER BAND 
SAME AS FACE OR CONTRASTING. 
APPLIED AFTER PANEL IS CUT 


VERTICAL BAND ON EDGE 


VENEER EDGES 


VENEER BAND. 


APPLYING WOOD STRIPS 


table, veneer strips are probably the answer. 
Selected to match or contrast with the fac- 
ing, veneer is the de-luxe edge covering. 
But if you're doing a job nearer carpentry 
than cabinet-making—say, wall paneling or 
kitchen closets—battens, molding, or metal 
edging will do the trick. 

Sometimes neither avoidance nor conceal- 
ment seems just right. If the piece is to be 
painted or stained dark, just fill the edges 
with plastic composition wood and sand 
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PLAIN 
BATTEN 


EXTRUDED EDGING 


USING BATTENS OR EDGING 


thoroughly. If you have a power sander, 
another dodge is to burn the edges delib- 
erately by sanding so hard the wood dis- 
colors. This gives a hard, glazed finish that 
takes paint nicely and is even attractive by 
itself. If you're using lumber-core plywood, 
remember that the basswood or poplar core 
will take a good oil or stain-wax finish itself. 
Try out different finishes on a piece of scrap; 
often you can get an effect that'll blend 
nicely with the face veneer. END 


L¢¥ GO 
Colonial Plant Stand 
Scaled to Table Size 


OME unknown 18th Century craftsman 
originated this design, perhaps as a plant 
stand or sewing box. It was discovered in 
the form of a miniature in the South. The 
model was one fourth the size of the little 
plant holder in these photographs; that is, 
its dimensions were doubled to make the 
project shown. By increasing them still more, 
you'd have a full-size piece for the living 
room, The middle compartment might be Flower arrangements are displayed attractively 
fitted with a hinged lid. in this table-size model of an 18th Century 
Mahogany was used for the table-size {sign Sctled up to, full size, jt will make 
ndsome piece of furniture’ for the home, 
project here. If your lathe has an indexing 
head, lay out the leg locations while the col- 
umn is still between centers, Kerf the tenon 
for a wedge to lock it in the hole. 

Since the legs taper in thickness, they're 
laborious to make by ordinary means. A 
good way is to lay out the leg profile on a 
block of wood with the grain lengthwise, 
cutting foot and shoulder lines at 45 deg. 
The circular-saw miter gauge is set for half 
the required taper angle. The first cut is 
waste; the stock is turned upside down, and 
a second cut gives a true wedge. Again the 
stock is flipped over for the second wedge, | = . 
and so on, Draw the leg outline on the Box has three compartments, which should 
pieces with a template and jigsaw to shape. be fitted with copper liners if meant to hold 
The shoulder surface can be curved to fit the living, plants, Note that legs tuper in thick- 
column on a 1” sanding drum. spines gests euite z 

The box body is assembled with glue and 
brads, set and puttied over, For living 
plants, waterproof liners should be fitted.— 
John P. Arnold, Doylestown, Pa. 
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Most steam-heated homes have one of the 
two systems shown here. In the one-pipe setup 
the water drains from the radiator through the 
supply valv the other, through the trap. 


194 rorutar science 


Dirt is a frequent cause of faulty. radiator- 
valve performance, An annual cleaning, along 
with a check for worn parts, is a step towar 
troublefree heating during the winter. 


HIS is the time—before cold weather 

really sets in—to check radiator valves. 
It’s easy to clean them and replace faulty 
parts. You'll be repaid with quicker and 
better heat plus a fuel saving. 

Radiators in the average steam-heated 
home have two of three kinds of valves, de- 
pending on whether it's a one- or two-pipe 
system. In either case, there'll be a supply 
valve on each radiator. On a one-pipe sys- 
tem, the radiators are fitted with vent valves, 
and on a two-pipe setup, traps replace vents. 

An air vent is the little gadget on the end 
of a radiator that sizzles when steam is com- 
ing up. Other than cleaning, there’s not 
much you can do with these. Most of those 
in use today are sealed at the factory and 
cannot be taken apart. The vents let the air 
out of the mains and radiators as steam rises, 
but shut off immediately when steam or 
water reaches them. 

Here is how most air vents work: The 


Shown here in exploded and sectional views 
are a trap, left, and a packless supply valve. In 
operation, the trap remains wide open. as steam 
forces air out of the radiator. Water also passes 


needle, which moves into the seat to close 
the valve, is connected to a float that is also 
a, thermostatic element, The bottom of this 
element is a flexible diaphragm that rests on 
a base. Inside the thermostatic float is a 
volatile liquid, usually a mixture of alcohol 
and water. 

As steam rises from the boiler, shoving 
air ahead of it, the vent remains open to pass 
the air. When steam hits the thermostatic 
element, the volatile liquid vaporizes. This 
expands the diaphragm against the base, 
pushing the needle into the seat to close the 
valve. 

Vents are also built to close against water. 
The float takes care of this, rising with the 
water and shutting the valve. However, it 
must reopen to resume venting as soon as 
the water has drained back into the radiator. 
To do this, the vent is fitted with a siphon or 
metal tongue that routes the water out of 
the valve. 


out through the trap, but when the much hotter 
steam reaches it, the bellows expands, closing 
the trap, The bellows, head, seat, and dis 
replaceable in most valves and traps. 


Dirt is a frequent cause of trouble in a 
vent valve, making it stick open and letting 
it pass steam or water, Clean the vents by 
soaking them in warm, soapy water, Use a 
good strong soap or one of the commercial 
valve-cleaning compounds. When the vent 
is filled with the soapy water, close the open- 
ing with your fingers and’ shake it well. 
Finally, rinse the valve in clean water. 

Don’t use an acid in cleaning any of the 
valves, and don’t poke sharp instruments 
into the openings of vent valves. This may 
puncture the element, ruining the valve. 

Supply valves and traps also pick up dirt 
in the form of slime and sediment. With a 
few wrenches, you can remove these valves 
from the radiator and take them apart for 
cleaning. Kerosene, or soap and water, is 
good here, along with an old toothbrush or 
any small, stiff-bristle brush. 

A trap functions much like a vent, except 
that it passes both air and water out of the ra- 
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‘ir vent valves in most cases are sealed at the 
factory and can’t be taken apart. However, they 
can be cleaned with strong soap and warm water, 
or with one of the commercial valve compounds, 


diator, In this case, the water passes into 
the return line, But like the vent, it too 
closes when steam reaches the thermostatic 
element. If a trap does not operate prop- 
erly, steam is wasted, passing through the 
radiator and into the return line. 

Some supply valves are packless, using a 
bellows-like thermostatic element to make 
a tight seal. Some traps also use this same 
element. One method of testing these is to 
squeeze ‘them between thumbs and fore- 
fingers as shown in one photo on this page. 
If you can compress it, the element may be 
faulty. Test by this method only when the 
element is cold. 

Thermostatic elements are replaceable, as 
are the seats of some valves. If the valves of 
the heating system in your home do not have 
renewable seats, you can ream out the old 
seat to make a steam-tight fit, or use a tap 
to thread the body for a renewable seat. 
Most manufacturers of valves supply such 
tools and parts. 

Single-pipe systems should be fitted with 
main vents, although some are not. This is 
a valve near the end of the supply line, 
usually in the basement. Its function is to 
quickly vent the air from the line as steam 
rises, relieving the radiator vent valves of 
much of this work. If your system has a 
main vent, don’t overlook cleaning it as you 
do the other valves. END 
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Traps pick up dirt and slime that may interfere 
with their operation, Clean them with soap 
and water, or with kerosene. Small photo shows 
a method of testing thermostatic elements. 


NEEDLE 


Above is a section 
of a typical vent 
valve. Hot steam 
expands diaphragm 
of unit, pushing 
needle into seat. 


When supply valves of this type leak steam 
and water around the stem, the packing needs 
replacing. Unscrew the packing nut at the stem, 
pull out old packing, and replace it with new. 


Baby’s Play Wagon Converts to Tea Wagon 


Latest piece of nursery furniture in Aus- 
tralian homes is this mobile unit that serves 
as a high chair, play wagon, or tea wagon. 
At left, with the back rest lowered to com- 
plete the table top, it is a server. At right, 


Ash Tray Cut from Tobacco Can 


Two rectangles cut out of the side of a 
tobacco tin make it a practical ash tray for 
shop, den, or hunting 
breezy spot, ashes gene y 
cause of its shape. However, it is easy to 
empty the tray by just opening the lid of 
the can, Cut away the tin with a knife or 
chisel and bend dents with pliers to keep 
cigarettes from rolling off the tray.—W. S. 
Gnann, Atlanta, Ga. 


it is a high chair with a cupboard for toys 
and a rail for clothing, The sliding top 
locks with a safety catch to keep a baby 

curely in the chair, It was d by 
Sidney Gumbrell, of Melbourne, * 


Drawers Koll Easily on Spools 


Deer, heavily loaded shop drawers slide 
smoothly on rollers made from spools, Use 
the same size spools on each one, screwing 
them to the side of the drawer. If you don’t 
have that many spools, cut up a length of 
hardwood dowel and drill for screws. Roll- 
ers spaced 3” apart are about right for the 
average drawer. Washers fitted as shown 
in the drawing make for smoother action.— 
Victor H. Lamoy, Upper Jay, N. Y. 
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Keeping the 
Home Shipshape 


guests have to leave their wraps on 

over the spread with a transparent 
tablecloth, Coats will not soll the spread nor 
will they pick up any lint from it. 


Drawer liners can be made in a fraction of 
the usual time if the inverted drawer is used 
asa Fide. There are no sides to interfere 
with folding or cutting the lining paper. 


from adhesive band- 
ages make fine darning and mending aids, 

starched strips give body during darn- 
id then the starch launders out. 


Protective gauze 


Dye will greatly improve the 

the worn parts of a rug. App! 

dow spray, the color goes on evenly and makes 
e signs of wear practically invisible. 
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Wallpaper panels are of uniform width—18” 
is common—and so can be used for approxi- 
mate measurements, Check the width once 
and you always have a “half yardstick” handy. 


A tube key will help you squeeze out the 
last bit of tooth paste. Slot a 4” length of %” 
aluminum tube, cut and bend a handle as 
shown, Slip it olf before the tube is discarded. 


“=a 


Small tool bins are a helpful addition to any 
tool box. They can be made from ordinary tin 
cans whose tops have been cleanly sheared off. 
Attach the cans to the box with small screws. 


Seratches on an unbreakable plastic watch 


crystal can be polished off with nail-polish re- 
mover or acetone. Use the liquid sparingly, 
applying it with a small wad of soft cloth, 


A paper-towel dispenser for the workshop is 
gasily, made from two long L screws and a” 
dowel with shallow end slots. A spring keeps 


the paper from unrolling too fast. 


Garden shoes and rubbers can be stored con- 

veniently in a comer ofthe garage os shown. 
lung on nails or pegs, they dry out, 

keep their shape, and do not gather dust. 
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wers Tiny ¢€ 
auto battery and starter motor are 
engine this miniature car needs, It was built 
by Vernon Garrison, a painter employed by 
Northrop Aircraft, Hawthorne, Calif. to 
suit his four-year-old daughter Barbara Jean. 
He whittled controls down to her size too, 
by using a single pedal that is an accelerator 
when pressed down and a brake when re- 
leased, 


Runabout de from PS Plans. 
Lawrence T. Dhu, of Derby Line, V 
pictured in the speedy outboard runabout 
he built from plans published in the July, 
1938, issue of PopuLar Science. The plank- 
ing, deck, and transom brace are X” water- 
proof| plywood with half-round molding on_ 


the chine. nen GES 
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pieces of wood went into the ladder alone 
on this model drilling rig built by J. S. Ack- 
ley, of Manhattan, The derrick is 39” 
tall and the derrick floor 3” high. Construe- 
tion is ith the exception of pieces 
of screen used as floors for the two platforms 
on the derrick. Look closely and you'll see 
two engines at the left, the draw wor 

the rotary table. 


pes 


Engine Drives Model 91 m.p.h. 
Plans for this midget gas engine were pub- 
lished in the June, July, and August, 1946, 
issues of Porutan Science. Arthur P. 
Klucznik, of East Detroit, Mich., installed 
his version of the little power plant ina 
model facer. He says he’s clocked the car 
at 91 m.p.h. 


Bicycle Stand Is Modeled on European Pattern 


Lone used in Europe (the photo above 
shows a main street in Zurich, Switzerland), 
this simple bicycle stand may be just what 
you have needed to keep your kids’ bikes 
from being draped over the back-porch rail- 
ing. It’s simple to construct and the di- 
mensions can be varied to accommodate any- 
thing from junior two-wheelers to motor- 
cycles. 

On a board slightly thicker than the bi- 
cycle wheel, scribe an arc corresponding to 
part of the wheel's circumference. Saw the 


Extra Cut Reduces Chipping 
Expansive bits often mar surfaces by lift- 
ing chips beyond the finished diameter. 
There will be less likelihood of damage if 
you first cut to the depth of the spur at a 


smaller diameter. Then reset and cut to 
final size—Will Thomas, Kenmore, N.Y. 


board to the line and attach a tapered plug 
to the lowest part of the are. Dig a hole in 
the ground approximately 5” by 8” by 24”, 
and suspend the wooden mold in the center 
of it. Square the top edges of the pit, using 
boards, if necessary, to make sure that the 
surface of the stand will appear as a neat 
rectangle, Pour concrete around the mold. 
See that the plug for the drain is driven 
firmly into the ground so that no concrete 
can flow under it. The hole it forms will act 
as a drain.—W. Van Zandt. 
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Sink Damps Engine Vibration 
A Lat cast-iron sink, set bottom up, makes 
a sturdy foundation for a small stationary 
gas engine. Bolt the engine to the sink with 
wooden blocks between. The sink absorbs 
enough vibration to prevent troublesome 
“creeping.”—W. Anderson, Salem, Mass. 
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Rabbeting and 


Grooving by Hand 


eee 


i. 


These two basic operations underlie 
the making of sound joints in wood. 


By Edwin Love 


IKE the first pair of long pants, the first 
rabbet or dado joint 

in a novice craftsman’ 
butted or cleated joint: 


penter does almost instinctiv 
a well-executed rabbet jo 
take an unmistakable first step down the 
road toward woodworking craftsmanship, 
Not that there's anything wrong with but- 
ting or cleating two pieces of wood together. 
In plenty of applications—the shelves in a 
kitchen closet, for example—cleated construc- 
tion is simple, quick, and amply strong for 
the purpose. But in the case of a nicely fin- 
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ng-room furniture, say 
ling the shelves in from 
the sides is practically a workshop scandal, 
and cleats aren't much better. For looks, 
strength (especially against “cornering” 
stresses), and plain woodworking craftsman- 
ship, a dado joint is in order here. 

Rabbets, grooves, and dadoes are a way of 
creating two or more meeting surfaces where 
only one would exist without them. A rabbet 
is a recess in the end or edge of a piece of 
stock; a groove is a channel that runs along 
the grain of the board. Cross-grained or 
edge-to-edge channels are called dadoes. 
Grooved joints may employ any of these cuts 
in a variety of combinations. Some examples 
are shown on the facing page. 


Cutting End Rabbets 


Any shop, so long it has saws and 
chisels, is equipped for rabbeting and groov- 
ing, To establish the dimensions of a rabbet, 
gauge lines along the face, end, and edge as 
illustrated in Fig. 1. 

End rabbets are usually sawed, While a 
backsaw (Fig. 2) is most convenient, a rip 
saw is also satisfactory and is generally the 
choice of carpenters. Nudge the saw to the 
line with the extended thumb of the left 
hand, Start cutting at the near corner but 
level off when the kerf has been cut to the 
shoulder, 

The standard method of cutting the shoul- 
der is shown in Fig. 3. Square the line with 
the point of a knife, lay the work on a pair of 
bench hooks, and ing at the far end. 
Steady the saw with the thumb or forefinger 
and level out as the work progresses. If the 
cut is level the waste block will fall away as 


soon as it is severed, thus insuring against 
cutting into the bottom of the rabbet and 
spoiling the job. 

Edge rabbets are more commonly chis- 
eled, although shorter and deeper ones can 
be sawed as described for end cuts. With 
the lines gauged, lay the piece on the bench, 
face up, and cross-score nearly to depth a 
shown in Fig. 4. Follow this by roughing 
the shoulder with a wide chisel as in Fig. 5. 
Rough out the waste with the chisel held 
horizontally, bevel up (the technique, in a 
different application, is pictured in Fig. 10). 
Trim the shoulder and the bottom of the 
rabbet to the line. 

A well-chiseled rabbet is ready for assem- 
bling, but sanding is needed if it is to serve 
as a molding. Fold a piece of coarse paper 
around a square-edged block for the first 
sanding, and follow with finer grits. A 
scraper is also useful for leveling off the 
high spots. 


Rabbet Planes 


The saw-and-chisel combination is per- 
fectly adequate for the occasional rabbeting 
or grooving job, but for a lot of this work it 
pays to have one of several special planes. 
Two different types of rabbet plane are 
shown in Figs. 6 and 7. The cutter is a sin- 
plane iron held in place by a lever cap. 
It is important that the cutter edge be sharp, 
straight, and square, and it must also be 
locked exactly flush with the side of the 
plane working against the rabbet shoulder. 
‘Adjust the iron for depth of cut by sighting 
along the sole, as with a jack plane, or by 
testing the edge projection with the finger. 
A spur screwed to the side of the plane slits 
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the shoulder just ahead of the cutter. Depth 
of cut is regulated by a gauge on the spur side. 

The simple rabbet plane (Fig. 6) has no 
fence; it is guided by a strip of wood nailed 
to the surface of the board. By tacking the 
fence strip obliquely it is possible to make 
the rabbet wider at one end than the other. 
The fence, of course, can be clamped on if 
you wish to avoid nail holes. Secure the 
work in a tail vise to keep it from sliding on 
the bench. In place of the vise, a strip 
clamped to the bench at the far edge of the 
board can be used to hold the work still. 

A rabbet plane fitted with a fence is pic- 
tured in Fig. 7. The thumb of the left hand 
can be hooked behind the front of the plane 
to steady it. With this tool no fence strip is 
needed so long as the shoulder of the rabbet 
is to be parallel with the edge. 

A sloping or ragged shoulder may result 
if the plane iron is dull, out of square, or not 
flush with the side, Sharpen or adjust the 
cutter; then correct the rabbet with a chisel 


before continuing the work. While a rabbet 
plane can be used to cut across the grain, 
you will usually find it better and easier to 
saw to the shoulder, split out the waste with 
a chisel, and use the plane only for smooth- 
ing the bottom, 


Grooves and Dadoes 


A groove can be chiseled in much the 
same manner as a rabbet, On short work the 
sides may be cut with a saw; since they must 
be perfectly straight and parallel, it is a good 
idea to clamp a strip of wood along the 
gauge mark to guide the saw. 

Dadoes, which are grooves cut across the 
grain, are most often made to receive the 
ends of other members, as in joining a shelf 
to the side of a bookcase, The end to which 
a dado is joined may be plain or rabbeted 
as shown in the upper drawing at the begin- 
ning of this article. You can readily see the 
advantage of the rabbet and dado joint in 
this application: no’ ordinary pull on the 


on oe 


ae 


Ate ciel 


drawer front can separate the two members. 

If a dado is too big, the joint will be both 
weak and unsightly, Accurate layout is 
therefore the first essential of a good dado. 
Square a line across the face of the piece 
and scribe a line for the other side at a dis- 
tance equal to the thickness of the joining 
member. Many woodworkers like to use the 
joining piece itself as a pattern (Fig. 8) be- 
cause it compensates for unequal thickness 
along its length. Gauge for depth and saw 
the sides accurately, A stop clamped to a 
saw blade as in Fig. 9 will guarantee the 
proper depth of cut. Bevel the edges of the 
waste toward the saw line and chisel out the 
bottom (Fig. 10), To prevent splintering of 
the edges, chisel half y across from one 
edge and finish from the other. 


Router and Combination Plane 


Dado planes are seldom seen except in 
production shops because each one will make 
a cut of only one width. More generally 


ful is a router (Fig, 11) which planes the 
bottom of any groove after the sides are cut, 
One or two heavy cuts remove the waste, 
while smoothing results from another pass 
with a fine-shaving adjust 

One of the best all-around tools: 
what on the expensive sid s 
is a combination plane (Figs. 12 and 18), 
A variety of cutters is provided to enable it 
to rabbet, plow (groove), match (tongue- 
and-groove), bead, and so on. A method of 
plowing a groove in the edge of a board is 
pictured in Fig. 12. Note (in Fig, 13) that 
the body or stock is divided into parallel 
sections, both of which carry spurs, For 
plowing, slide the adjustable stock into align- 
ment with the side of the cutter. A rabbet 
is made by clamping the cutter to the main 
stock, adjusting the depth of cut and the 
depth gauge, and setting the fence. The 
cutter used should be somewhat wider than 
the rabbet to be made so that it will project 
beyond the wood and leave a clean edge. END 
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saw made by Future Products Company, of 
Portland, Ore., can be used with most 


ted for beveling at 
deg, Binding straps 


bol] 


Serew-Driver’ Blade Reverses. 
This is a screw driver with a double pur- 
pose. There’s a regular bit on one end, a 
Phillips bit on the other. Spring action at 
the center of the blade keeps it secure with- 
out play, yet it's quickly turned end for end 
in. the plastic handle. Vaco Products Co., 
Chicago, supplies it for about $1. 
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Soldering Iron Has Own Heat. 
The reaction of a metallic powder and 
oxidizing agent supplies heat for a soldering 
iron introduced by Kemode Mfg. Co., of 
New York. Sealed in a cartridge that’s in- 
serted in the iron, the powder and oxidizer 
react when a spring-tensioned plunger 
withdrawn and allowed to strike a primer. 
One cartridge is good for 8 or 10 minutes 
of soldering. The iron sells for about $5, 
the cartridges for about 12 cents each. 


cy D 
Handle Grips Any Tool. Here's a 
tool handle with a chuck that gives a posi- 
tive grip on a shank of any shape. A twist 
of the wrist shifts it from one tool to an- 
other in a matter of seconds. Some of its 
applications are pictured above. A product 
of the Speed Corp., of Portland, Ore., the 
handle sells for about 85 cents. 


sot® 
Tiny Sedan Chair Carved from Pine 


Suown in the photo is a little sedan chair cated by a dot. The mandarin inside need 
believed to have been carved in China some have only the head and shoulders carved 
300 years ago. A copy is easy to make. since that's all you can see. The carrying 

For the chair, use ¥” white pine, thinner poles are bamboo splints. Leave the wood 
if you prefer. The drawing shows the flat unfinished. —Hi Sibley, Nuevo, Calif. 
parts full size. Complete the carving before 
assembling the parts with glue. Eyebrows 
are painted on the coolies and eves indi- 


Key Rings Cut from Spring 


Ir THeERe’s an old expansion spring about 
4” in diameter lying around your workshop, 
you can quickly make all the key rings that 
you'll ever need. Simply cut off about one 
and a half turns for each ring and file the 
cut ends smooth. If the spring is too hard to 
cut with pliers, nick it with a small triangu- 
lar file—Will Thomas, Kenmore, N.Y. 
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Giving Steel a 


How some chemical compounds make 
case-hardening steel a cinch in your 
own home workshop. 


By Walter E. Burton 


ARDENING the surface of iron or steel 

is one of the most ancient crafts in the 
mechanic's kit. Smiths of bygone centuries 
knew some ways of producing sword-resist- 
ant armor. Similar, though improved, tech- 
niques are used today to harden gears, 
machine parts, tools, and countless other 
things that must be hard and resistant on 
the outside but can’t afford to be brittle on 
the inside. 

That the art of case hardening never 
gained much of a foothold in the small work- 
shop is surely not due to its lack of value to 
the home craftsman. Rather you can ascribe 
it to the fact that until recently it has been 
an exacting and time-consuming operation. 

It doesn't have to be that any longer. 
Today you can grind an ordinary soft nail 
to a point or sharp edge, harden it, and put 
the finished punch or chisel to use in less 
time than it would take to get down to the 
local hardware store. Some of the seem- 
ingly magic powders that are available will 
enable you to outperform the early crafts- 


‘The bit clamped in the tool holder here was 
made from a large nail and hardened with 
Hi-Speed-It ©, That's cold-rolled steel it's turn- 
ing a chip from in this photograph. 


men. You can make common, soft, low- 
carbon steel hard enough to pierce struc- 
tural angle stock—as in the picture at the 
top of the facing page—or harden carbon- 
steel drills until they will bite into an un- 
annealed file. One of the big advantages of 
such case hardening is that it enables you 
to make special tools or parts out of cheap 
(and easily machined) steel and then harden 
them to wear like good tool steel. 

‘Any craftsman capable of heating objects 
in a torch flame, over a gas stove, or in a 
furnace can perform miracles with ordinary 
steel and modern hardening preparations. 
Moreover, you can often improve the per- 
formance of tools or restore those that have 
been spoiled by overheating or grinding. 

Steels may be classified into three groups: 

arbon, and high-speed. 
The first of these is a nonhardening metal 
used for making cold-rolled bars, and for 
most nails, bolts, wood screws and similar 
items. If you heat a piece of it to cherry 
redness and plunge it into cold water it 
comes out still soft and capable of being 
easily filed. High-carbon steel emerges 
from the same treatment too hard to file, 
It is used to make chisels, drills, files, and 
other things that need tough hides, High- 
speed steel, the third class, is used for lathe 


A common nail has been filed to a flat edge 
It is going to become a small carving chisel. 
First step is to heat the tip—or the whole length 
—until it turns a cherry red. 


Tough Hide 


n two treatments before quench- 
w the unhardened portion was 

and thickened by blows that 
h through the metal 


reground 


common. bolt the one in f 
just above. No pilot hole was provided. On 
the pointed end of the punch was hardened 


ptaining cu pl end once more to redness and 
nd let the juench tely in water brine, You may 
D se : jent with motor oil, sulphurized 
ater-oil emul 


al into a tray 

powder, Remove it 

powder fuse onto the metal for 1 
onds, Fusing stops quickly as metal 
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and hold their temper 
y are hardened by precision high-t 
perature heat treatment. 

The first two categories differ essential 
in the percentage of carbon present. Bi 
increasing the carbon at the surface of low 
carbon, nonhardenable steel, you can mak 
that surface behave like high-carbon tool 
steel. One of the oldest methods of accom. 
plishing this is to heat the steel while it is} 
in contact with something from which it 
ean absorb carbon, 

Charred bone and leather have a long his- 
tory in steel-hardening lore. If you would 
like to see their effect, embed an object in 
a mass of bone fragments, leather, or both. 
A length of large-diameter iron pir 
loosely so it won't build up exces: 
sure, makes a good container for small piece 
and the packing materials. Heat the pipe 
and contents in a furnace for several hours 
at around 1,500 to 1,600 deg. F. Remove 
the work and, while it is still red hot, quench 
it in cold water. For better results you can 
let the object cool in air, reheat to cherry 
redness, and then quench it. The work 
should now have a hard case or surface .001” 
thick or more. 

Compared with modern compounds, bone, 
charcoal, and leather are pretty poor carbur- 
izing agents. The newer substances contain 
such additional material as graphite, potas- 
sium or sodium cyanide, barium carbonate, 
and potassium ferrocyanide. Some of these 


Even  carbon-steel drill (left), hardened. as 
described, bites through this unannealed. flat 
file. Center: beating ‘the tp of a one-play 
phonograph cede in a gas Hame preparatory 


20 rorurak science 


ON Gee Tr. Auals 


deadly poisons and must be handled with 
geat care. Numerous commercial prepara- 


way\as the older materials and take pretty 
mucl\as long to work. 


ns consider that pack. 
the process that takes hours—is 
the quicker method, the latter 
is ideally sited to the requirements of the 
home craftstian in that it takes a minimum 
of time and Aquipment. 
Quick-harddging compounds, such as Hi- 
Kasenit ©, require no fur- 
$ or containers, and can be applied to 
just part of the object—such as the tip of a 
punch or a chisel—if you like. A typical 
procedure for hardening common iron or 
steel is to heat the work to cherry redness 
(about 1,200 to 1,375 deg.), and dip or roll 
the piece in the preparation. Some of the 
compound will cling to the surface of the 
metal, Let it fuse there—a matter of about 
15 seconds—then reheat. This may take a 
little longer due to the insulating action of 
the coating. Bring it again to cherry red- 
ness, or just above the point where it no 
longer responds to the pull of a magnet. 
Quench the piece quickly in cool water or 
in strong salt water (brine) for maximum 
hardness. 
Depth of the hardened case may be in- 
creased by reheating and using more com- 


to hardening. Steel needles thus treated will 
phy, from 25 to 40 records. The rotary file with 

and-cut teeth, right, was made from drill rod 
and superhardened. 


pound. The hardening treatment often 
leaves the steel surface clean and ‘bright; 
any clinging scale should be removed by 
washing or wire brushin; 

Unless the cross section of the metal is 
very thin, low-carbon steel treated in this 
fashion remains soft inside. This usually 
makes it unnecessary to draw the hardened 
portions. However when the steel contains 
enough carbon to make it harden all the 
way through (a twist drill, for example), 
the additional hardening may make it so 
brittle that it will be useless without some 
tempering. This may generally be accom- 
plished by heating the work until a faint 
yellowish or straw color appears on a bright 
portion of the hardened area. Remove it 
from the flame and requench it. 

A common cause of failure in us some 
of the quick-hardening preparations is over- 
heating the steel. Aiming for a cherry-red 
heat, you may get the steel yellow or whi 
hot because of your shop lights. Too much 
illumination makes it difficult—if not im- 
possible—to judge heating color correctly. 
Turning off the bench lights can help a lot. 

Because of the shallowness of most hard 
cases it is advisable to file, grind, or machine 
the surface or edge before hardening. Thi 
also removes any decarburized metal that 
may have been on the surface. After hard- 
ening, the edges may be honed to maximum 
sharpness. It will probably be possible to 
touch up the edge a number of times before 
getting down to the soft core. 


Testing hardness of a homemade concrete drill 
with a file. The file bites into unhardened metal 
only and gives a quick check on which parts 


are hard and which aren't. 


‘As a rule it is necessary to harden a tool 
only a short way back from the cutting edge, 
but slender tools made of soft metal may 
bend unless they are treated for the entire 
length. In hardening portions of larger 
pieces, it is often possible to apply the heat 
locally with a torch and add the compound 
with a brush or spatula. 

Some of the ways in which surface-hard- 
ening compounds may be put to use in small 
shops are illustrated in these pages. Tools 
which take a lot of punishment can be given 
additional life by hardening. You can make 
files, small burrs, special milling cut- 
id other custom-job tools from cold- 
rolled steel. Such tools, when hardened, are 
particularly good for machining wood, brass, 
and other nonferrous materials because they 
hold a keener edge than high-speed steel. 

Some experimenting is necessary in using 
the hardening preparations, When harden- 
ing ordinary carbon steel as, for example, a 
cheap twist drill, you will probably find that 
different pieces respond differently. 

In most processes involving heat, steel 
changes its dimensions slightly. The amount 
of change depends upon the steel itself, the 
temperature, rate of cooling, and similar 
factors. Don’t forget this when treating 
close-fitting parts. 

ardening compounds sometimes contain 

ients that are highly poisonous if taken 

ly. Although the fumes of some are 
id to be harmless, it is still a good idea to 
avoid breathing them, END 


Dipping a red-hot gear into the hardening 
preparation. It must be moved rapidly about 
to bring the powder into contact with all tooth 
surfaces. Larger parts may be similarly treated. 


cocroser 1948 2Il 


Mixer Used as Drill. Geared kitchen 
mixers and juice extractors make handy light- 
duty electric drills. The one at right above 
will run a %” drill through steel nicely. Don’t 
try to use a light, high-speed, direct-drive 
drink stirrer, which won't have enough torque. 

Since the drill-chuck shaft shown in the 
drawing is a push fit, it can be pulled out 
and the mixer reconverted to kitchen use at 
a moment's notice, Drilling thrust is taken 
by the gear shaft, which runs in a blind 
bearing. For a permanent conversion you 


driving work with a big flange or shoulder 
in a small lathe, a hose clamp may be better 
than a lathe dog. A bolt or stud clamped to 
the faceplate drives it. Clamps are available 
in many sizes.-W.A. Welland, Victoria, B.C. 
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tle CLOCKWISE 
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might want to add a ball thrust bearing, 
trigger switch, and pistol-grip handle. 

As the two hollow mixer shafts turn in 
opposite directions, be sure to use the one 
that goes clockwise seen from in back. Drive 
may be through a pin, a notch, or a key in 
a slot, In this case, a 3” length of drill rod 
was tured to a push fit in the shaft socket, 
threaded for a drill chuck taken from a hand 
drill, and notched at the end for the dri 
key. You may be able to adapt the shaft 
from a hand drill and avoid threading. 


glee 


Tank Supplies Blowpipe Air. To 
avoid blowing into an alcohol blowpipe, I 
use an old gasoline lamp. The hose is hooked 
to the lamp generator, the tank (empty, of 
course) pumped up, and air regulated by the 
lamp valve.—R.F. Beltz, Chambersburg, Pa. 


newing a flat belt on a lathe is a simple job 
but calls for careful work. 
mented joint is easy to make and holds well. 


The modern ce- 


Measure the length over pulleys as in Fig. 1, 
cutting the belt 4” longer. Then skive both 
ends (form a long bevel) for a distance of 
4”, Note the direction of the joint in Fig. 2, 


and in skiving remember that the smooth 
side goes against the pulleys. 

Secure one end to a block of wood with 
brads that can be pulled out after the splice 
is made, Loop the belt around both pulleys. 
Apply good-quality cellulose cement and let 
dry; then apply a second coat, When it’s 
tacky, assemble and clamp the joint with a 


second block as in Fig. 3. Let dry overnight. 

You can dress the belt to uniform thick- 
ness and trim any unevenness at the joint 
with a boring bar as in the photo above, Run 
the belt on the middle pulleys and use a slow 
carriage feed from left to right.—H. L. Phil- 
ips, Watertown, Mass. 


Lathe Drives a Bandsaw. The 
drive wheel of this detachable bandsaw is 
chucked in the lathe on which it’s mounted. 
Any lathe speed is therefore available for 
sawing metal, wood, or plastics. The saw 
cuts to center of a 26” circle and handles up 
to 6” stock. 

Alois Steiner, of Hoboken, N. J., inventor 
of the device, has applied for a patent to pro- 
tect manufacturing rights, but thinks PS 


b/ 


6/ 


readers may wish to build similar machines 
for their own use. His has a frame made of 
three lengths of ¥” pipe spot-welded at 5” 
intervals. It bolts to the compound rest, and 
blade tension is adjusted by the lathe cross 
feed. Pulleys are faced with soft rubber and 
crowned. The blade guide is a roller bearing 
fitted with collars that forma groove in which 
the blade tracks. A guard (removed here) 
should be fitted to protect the user. 
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‘k the drum 


Sanding Drum ives wis ai 


ou need, With several on hand, you can 
ferent grit and so avoid changing sleeves. 


Cut from Washing - Machine Roller 


Remove waste rubber with a sharp knife after 
cutting the drums to lengths that you prefer. 


Reduce the drums to the desired diameter with 
abrasive cloth attached to 


‘Turn down roller shaft to make suitable dram 
shanks. The ones shown measure 5/16” by 1%”. 
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I, THERE'S a shortage of drum sanders 
in your shop, you can overcome it at prac 
tically no cost. Just beg, borrow, or res 
from the scrap box one or more used wash- 
ing-machine rollers. From these 
make drum sanders of any length and ‘any 
diameter that’s less than the actual diamete 
of the roller. This is usually 2%”. Depend- 
ing on the length, a roller will yield two 
to four drums. It’s wise to pass by any on 
which the rubber. is badly split or deterio- 
rated, 

Centerdrill the roller and mount it be- 
tween centers in the lathe. Then cut the 
rubber into drum lengths. Allow for shanks 
between the drums, plus %” or so for finish- 
ing the ends, 

Bring the drums to the desired diameter 
with abrasive cloth tacked to a piece of 
wood about 2” wide. Have one side coars« 
cloth (about 40 grit) and the other fin 
(about 80) for finishing. Operate the lathe 
at high speed. Test the drums with calipers 
frequently to assure uniform diameter the 
full length of the drum. 

After finishing the drum ends, turn the 
roller shaft to a suitable diameter, depend- 
ing on the use to which you intend to put it 
The drums shown here have 5/16” by 1%” 
shanks to fit a drill-press lock-on chuck. 

Now cut the drums apart and face the 
bottom of each in the three-jaw chuck. You 
may wish to relieve the shaff™end slightly 
with respect to the rubber. The top of the 
shank may be smoothed with a grinding 
wheel and abrasive cloth. 

Abrasive sleeves can be attached to the 
drums with rubber cement if necessary. 
=Will Thomas, Kenmore, N. Y. 
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PLYWOOD 


Family Message Center Routes Mail and Memos 


A COMBINATION bulletin board, mail desk, 
and memo pad, this home message center 
rounds up all those stray shopping lists, let- 
ters, and don’t-forget notes in one prominent 
spot. 

P The pint-size wall desk is another PS Prac- 
tical Solution designed by the Editor for his 
own use. It is constructed mostly of plywood 
and hangs conveniently near the front door. 
The slanting front has two 10%” slots 


es 


A NEw type of elec- 
tric sprayer that op- 
erates on the vibrator 
principle has been an- 
nounced by Burgess 
Battery Company, 
Handicraft Division, 
Lake Zurich, Ill. Called 
the Vibro-Sprayer ®, 
the- device uses no 
compressor or motor 
and works on any 115- 
volt AC line. It is par- 
ticularly adapted for 
jobs where portability 
is a factor, since it is completely contained in 
a single hand-held unit weighing slightly over 
1 Ib. It is said to be suitable for paint, la 
quer, enamel, insecticide, light-oil and si 
lar sprays, but is not designed for use with 
water-base liquids. Retail price of the spray 
is about $10. 


(marked “IN” and “OUT”) to hold mail or 
telegrams, and four vertical holes for pencils, 
Tin-plate wells in the slots keep small en- 
velopes from the space below. The space 
below the writing surface is a shelf 1” high 
by 6” deep, for extra paper or note pads, 
timetables, and magazines. 

A sheet of cork on a plywood back pro- 
vides a 12” by 16%” area for notes and shop- 
ping lists, pinned up by thumbtacks, 


Paint Spray Is Foot Powered 
Tuus versatile spray outfit is made more 


versatile by a number of interchangeable 
parts. Manufactured by Cesco Products, 
Ine., Chicago, the basic unit includes a foot 
operated compressor, a triggered handle, and 
two paint containers, each with its own spray 
head. The handle slips onto either, making 
it unnecessary to clean them when switching 
colors or coats. Price is about $10, 


octoser 1948 215 


PHOTO IDEAS 
AND EQUIPMENT 


Gadget Aids Print Washing. 
Connected to a faucs this homemade 
s out 16 ams th 


washer 


&” thick and 1” wide 
cemented together to m 


: heat-shaped and 
¢ the holder. The 


Pa 
i 


tube, which is about 7/16” o.d. with a 
1/16” wall, has holes %” apart made with a 
No. 53 drill. In use, the holder is snapped 
over the edge of a pan with a wedge under 
the opposite side of the pan so the overflow 
is toward it.—B. C. Hamilton, Brookline, Mass. 


New Lamps Have Many Uses. 
Two multipurpose flood reflectors, adjust- 
able from over-all lighting to a spotlight 
beam, are announced by Eastman Kodak 
Co, Focus is changed by rotating the 
socket. The 12” aluminum reflectors take 
No. 2 flood lamps. One, above, is mounted 
on a C-type clamp and sells for about $10. 
‘The other is mounted on a stand that tele- 
scopes from 3’ to Its price is about $15. 
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35-mm. Viewer Fits Pocket. The 
top part of this plastic case slides up and 
folds forward for viewing film slides. 
Closed, it is compact enough to slip ly 
into a pocket. Two flashlight cells supply 
light, and a focusing magnifying lens is 
provided, At.one side is the push-button 
switch, covered when the case is closed. 
‘Arcadia Manufacturing Co., Chicago, makes 
the viewer to retail at about $4.50. 


b6/S- 


Lens Hi i Folds Up. This combina 
tion rubber lens hood and filter holder is 
left in place and just rolled back over the 
lens mount when the camera case is closed. 
It comes in only one size but is made to fit 
various lens sizes by trimming off marked 
sections of the smaller end. The maker is 
Wheeler Enterprises, New Augusta, Ind 


Bracket Holds Thermometer. 
Strips of %” thermoplastic, bent and drilled, 
form undershelf or wall brackets for photo 


thermometers or stirring rods. Heat the 
plastic in boiling water and bend it over 
the edge of a table before drilling it, Then 
countersink the attaching screws and bevel 
both edges of the holes so the thermometer 
will slip through easily.—Jack Wilson, San 


Pedro, Calif. Ce / 


Footswitch Glows in Dark. A 
built-in neon lamp enables a darkroom 
worker to locate easily the Eastman Kodak 
Company's new footswitch for enlargers, 
printers, or other photo equipment. Incor- 
porating a snap switch, the unit also may 
be mounted on a table leg or wall for opera- 
m by knee pressure. Bayonet slots are 
provided in the base for this, The switch, 
for AC only, will carry up to 1,000 watts. 


697 


Less Solution Required. Directions 
provided with the tank shown above si 
gest loading film vertically, However, 
smaller film sizes can be placed horizontally 
just as well. With 2%” by 8X” cut film, this 
has the advantage of requiring less than a 
quart of developer. It’s more economical 
and convenient to keep just a quart on 
hand than the larger amount for vertical 
development specified by the manufacturer, 
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ERE'S an inexpensive substitute for a 
telephoto lens, What it does is pick a 
small area from what was intended to be a 
long-focus 4” by 5” field, confining the 
image to a 1%” by 1%” film frame in a pock- 
et-size camera. Compared to the tiny image 
produced by the original camera lens, you 
wind up with whopping magnification, some 
6% diameters with the setup shown. 
‘The rig was assembled around an old two- 
element Plastigmat lens of 5%” focal length, 
the front element (lens) being removed. It 


Here’s an example. Both of these photos were 
taken with a Leica at a distance of 500’, the 


Reach out with your camera 
to get big, detailed pictures 


from far away. Here’s how to do it. 


was already mounted in a shutter. With a 
little experimenting, you may find other old 
lenses that will perform similarly. After re- 
moving the front element, I found that the 
rear element alone cuts a crystal-clear image 
at a full 14”, That's the secret. Mount it 
14” away, not from the 4” by 5” frame for 
which it was intended but from a half-size 
127 film frame. 

You need only two things to do this—a 
lens tube and one of the inexpensive cameras 
that gives 1%” by 1%” negatives on 127 film, 


one at left with a standard Leica lens, the one 
at right with the telephoto rig described here, 


An old-fashioned lens, a tube, and an 


Since the camera serves only to transport the 
film, you won't need the lens and shutter as- 
sembly. Don’t worry about a diaphragm, 
since you shoot at full aperture all the time. 

For the tube, get a 12” length of 1%” 
brass drain pipe. At either end of this, you'll 
need an adapter tube, one to fit the brass 
pipe to the camera and another to mount the 
lens. If you don’t have a lathe, build up 
these adapters by fitting together several 
layers of cardboard with tape and cement. 

In the front end of the lens-adapter tube, 
cement a cardboard ring to retain the lens 
lock ring. This adapter slides on the metal 
tubing for focusing. Black paper inside the 
tubing prevents light flare. 

Should you start with a lens of different 
focal length, it will be necessary to experi- 
ment to determine the proper length of the 
tube. The important thing is to locate the 
lens as far as you can from the film 

It’s easy to adapt the idea to a Leica, for 
a length of standard 1%” nickel-plated drain 
tubing threaded on one end precisely 


expensive camera are the major elements required, 


matches the threads in the Leica lens ring. 
The inset photo at the top of the facing page 
shows my own Leica so equipped. 

To establish and mark focus points on the 
metal extension tube, mount the 127 camera 
rigidly and place a ground glass in the film 
plane. Focus on a really distant object for 
the infinity setting, scribe its position, and 
do the same for 500’, 200’, 100’, and 50’. 

On the Leica and some other cameras you 
can’t readily install a ground glass. Lick 
this by fixing the camera rigidly and taking 
a series of test shots, making temporary 
nicks in the tubing to correspond with each. 
Compare the resulting photos and perma- 
nently scribe the points that give best focus. 

You'll have to cut down the view finder 
to match the distant scene that’s going to 
reach the film. This may be done by any 
of the three methods illustrated. 

You may find that your frames will be 
rounded off somewhat at the corners be- 
cause the tube diameter cuts down on the 
field—Henry Clark, Saratoga, N.Y. 
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536 ! 
Shadowless 
Lighting 


Fo SHADOWLESS closeup photos of 
mechanical parts, jewelry, and other 
small objects, try aiming your camera lens 
through a bright circle of light. 

By altering a circular fluorescent lamp 
and mounting it on a flat aluminum ring, I 
the handy table-top light shown here. 
ng was cut from %” stock and has an 
8” id. and a 13” o.d. However, the sup- 
porting ring can be made of almost any 
fairly rigid material, since the fluorescent 
tube doesn’t weigh’ very much and you 
won't have to worry about the lamp gener- 
ating enough heat to harm the ring. 

The sockets of a circular tube are mounted 
at the ends of a transverse piece across the 
center of the circle. Cut off the ends of this 
piece and remount them on the aluminum 
ring. Then mount the starter on the rear 
of the ring. The ballast for the light can be 
located anywhere. I placed it at the bottom 
of the stand near the floor, but you can fix 
it near the wall socket or use a combination 
plug and ballast. 

To support the lamp, I used an ordinary 
light stand equipped with tandem swivel 
heads for greater flexibility. Set the camera 
lens and the object to be photographed on a 
line that passes through the center of the 
circular lamp.—A. H. Honest, Bronx, N.Y. 


To make the ‘ular lamp, cut the ends off 
the fitting that runs across the middle of the 
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with the circular 
lamp. You could attach curved reflectors around 
the outer circumference of the ring, but the 
arrangement pictured works fine without them, 


Here's the setup for shooting 


Side and front views of the completed lamp. 
The starter is mounted on the upper rear part 
of the ring. On this lamp, the ballast is located 
at the bottom of the stand. 


fluorescent tube and remount them on the alu- 
minum ring, as shown in the photo just above. 
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ALTERNATIVE CIRCUIT 


Transformer Regulates Motors 


Oxp motors taken from discarded vacuum 
cleaners, hair dryers, kitchen mixers, and the 
like can be put to good use in the shop. But 
an effective speed control is often indispen- 
sable, One solution that can be applied to 
small universal AC-DC motors and even the 
24-volt DC type is shown above. 

‘When there is no load on the secondary of 
a transformer, practically no current flows 
in the primary. Thus, by connecting the 
motor in series with the 115-volt line and 
the- primary, you can regulate its speed by 
means of a variable resistor across the sec- 
ondary.. This may enable you to use a rheo- 
stat or potentiometer that you couldn't con- 
nect directly in the motor circuit itself (it 
must of course be of a rating to carry the 
secondary current). 

Depending upon the size and current 
drain of the motor (it must not exceed the 
safe capacity of the primary winding) either 
a high- or low-voltage secondary may be 
employed. If the transformer has both, as 
shown, the unused portion must be left open. 
—Alva A. Queen, Ft, Lauderdale, Fla, 


tor Seats Brushes 


Arter undercutting a motor commutator, 
it is necessary to reseat the brushes. This is 
often done by pulling sandpaper around the 
commutator, but you'll save yourself some 
work by letting the burrs on the slots do the 
job, Insert the brushes and rotate the arma- 
ture a dozen turns or so, The fine edges left 
on the bars will shave the brush faces to a 
perfect fit. With the armature still rotating, 
hold 00 sandpaper against the commutator 
to smooth it off.—Roy C. Bradley, San Ber- 
nardino, Calif. 


Tube Supports Soldering Iron 


‘A nanpy holster for an electric soldering 
iron of the transformer-operated type is 
made by attaching a tube to the transformer. 
It should be slightly longer and about %” 
more in diameter than the iron, The hard- 
rubber tube shown is secured by a strip of 
aluminum and a bolt. A metal tube would 
serve as well, but plastic that might soften 
under heat should be avoided.—Walter E. 
Burton, Akron, Ohio. 
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Yau Can't Sneak Past 
This Robot Watchman 


ck 
t source are fastened t 
separate subchassis. 
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An you allergic to sneak thieves? Would 
LY. you like a little advance warning when 
visitors cross your lawn? Want your car's 
doors? Maybe 


10 help you keep 


headlights 


pen g 


you need an electric eye 
watch, TH nd to the chores that a 
d phototube will perform, The 
for example, can be made to 
ights in the chicken house, and 


turn on the 


sunrise will turn them off. A photoglectyic 


unit has few rivals for fire alarms, motor 


Shutolfs, emergency control units, switches 
that illumine the front door or driveway at 
the approach of a caller or a car. . . the list 
can be extended to the limit of your imagi. 
nation. 


In the setup shown here, the 6-volt out 
put of the photocell-and-relay box is used 
to sound a door chime when any person or 


object breaks the beat 


By improvising a 
source—it should 


jew parts—such as the 
be possible to keep the cost low. In this case 
a flat flashlight was converted into an electric 


unit, A 3.8-volt bulb is powered by the same 
6-volt filament transformer that is used for 
the heaters of the 6AQ5 amplifier pentode. 
Any flashlight with a strong light spot can 
be similarly used. One with a diffused beam 
is not suitable. 

A piece of aluminum bent to a right angle 
1¥” high and measuring 1%” by 4%” on top 
is used as a chassis. The relay, 6AQ5, and 
927 phototube are mounted on top of it 
Make sure that the 3-prong socket for the 
927 is oriented so that light strikes the sen- 
sitive face of the tube. A shield (snipped to 
size from an ordinary tube shield) is recom- 
mended. Punch a hole through the shield 
and the front edge of the cabinet in a direct 
line with the face of the phototube. 

Even though a focused beam is used, the 
light must be refocused directly ahead of 
the photoelec' tube. Two dime-store 
magnifying glasses proved adequate for this 
purpose. They are set into a plastic flash- 
light head which is reversed and cemented 
over the light passage in the cabinet. An 
alternative method of mounting the lenses 
is illustrated in the lower right-hand drawing 
below. 


Wires soldered to the contacts electrify this 
flashlight, Power is taken from the filament 
transformer. A 15-ohm adjustable resistor drops 
the voltage from 6 to about 4.5, 


Some ventilation is needed for the 6AQ5. 
To provide it, three 1” holes were punched 
in the cabinet around it and the holes were 
covered with screen plugs. 

Actual resistance of this relay is 3,800 
ohms; one measuring from 3,000 to 4,000 
should be satisfactory. Contacts must be at 
least single pole, double throw for most 
photocell applications, 

When the assembly is complete, plug the 
chimes and flashlight into the connectors 
provided for them (recessed socket 
the side of the cabinet), turn on the 
and watch the operation of the relay 
the amplifier tube warms up, the relay 
should pull in; if not, adjust the bias control 
until it does. Focus the light and the con- 
centrating ler When the spot strikes 
correctly, the relay should release or pull up. 
Breaking the beam will then cause the relay 
to pull back in and complete the 6-volt ci 
cuit that energizes the chime 

With this light source, maximum oper- 
ating distance of thg unit is about 8’—ample 
for most applications. Should greater range 
be required, substitute a stronger light.— 
Frank Tobin, Manhattan, N.Y. 


ith the 


Inside the shield is the phototube 
6AQ5 and relay lined up behind it. The small 


chassis is held in the 


abinet by the shaft nuts 
of the switch and b 


as pot ter. 
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OW de the dist’ 
your favorite armchair to the control 
knobs on a radio? You can count inches, 
centimeters, or the seconds it takes you to 
get across the room, but they won't tell you 
much, The real test is the effort you have 
to spend when you're settled down com- 
fortably. That's when you are apt to find 
it too much trouble to pull yourself up in 
order to adjust volume or select a new 
oy 
If you'd like to combine the tone and 
quality of your console with the portability 
of a midget that you can always keep at 
your elbow, here’s a perfect answer. It’s a 
little box be carried anywhere 


An experimental layout will help you deter- 
mine the best arrangement of parts. It's a good 
way to achieve compactness without crowding. 
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1 the You can place it on an 
end table or on the arm of a chair and let 
it reach out to mastermind your radio dial. 
One of its two knobs serves to tune in any 
station in the broadcast band; the other 
adjusts volume and turns the remote tuner 
on and off. 

The unit might be described as a little 
less than half a radio—a two-tube supethet 
that stops short at the intermediate-fre- 
quency stage. Instead of being set to the 
usual 456 ke., the IF transformers are 
moved up to around 550 ke. The tuner then 
converts any incoming radio signal to this 
frequency and broadcasts it across the room. 
Like a relay runner, the regular radio takes 


room, 


Puneh and drill all holes before assembly. An 
electric vibrating tool easily marks a crackle 
finish, and lets you identify tube sockets. 


over at this point. When its dial is set to 
the same frequency as the tuner’s IF’s (say 
550 ke.) it will pick up whatever’ program 
is being radiated by the little box. 

Being half a radio, the tuner has half as 
many components as a comparable small 
set, Two 7-pin miniature tubes plus a dry- 
disk selenium rectifier do the electronic 
work, The tubes are a 6BEG6 oscillator and 
first detector, and a 6BA6 IF amplifier. 

For portability and general convenience 

it is desirable to keep the tuner reasonably 
compact. In embling the tuner shown, 
the topside parts were arranged on a 1%” by 
4%” by 8” chassis, occupying a width of 
34”. After all holes were drilled and 
punched, the extra 14” of chassis width was 
hacksawed off. 
Once the major parts are mounted you 
e ready to start wiring. The AC line cord 
brought in under the chassis and held 
down with a cable clamp. The two wires 
from this cord are soldered to a two-lug 
terminal strip, One side of the power line 
is grounded to the chassis through SPST 
switch SI, (Caution: This makes the 
‘hot”; don’t let it come in contact 
ternal ground and don’t touch it 
when the power is on.) 

One side of each of the transformer wind- 
is also grounded. The ungrounded side 
of the secondary—6.3-volt—winding goes to 
pin 3 on both tube sockets. Both pins 4 are 
then soldered to a chassis terminal to com- 
plete the heater connections, 

The negative side of the selenium recti- 
fier is wired to the ungrounded side of the 
115-volt primary winding of Tl. Polarity 
is important here. The positive side of the 
rectifier goes to the filter circuit through R6. 


hacksawed 
assis. Thi 
g, and punching, 


To save space, a strip 1%" wide w: 
from the standard 18” by 4%” by 8" 


was done after layout, dril 


Most manufacturers mark this side with a 
red dot or a plus sign. 

If you'll recall what was said earlier about 
resetting the IF transformers, you will see 
why it is necessary-to take special pains in 
the selection and use of these transformers. 
Most commercial units are limited in range 
to from 400 to 500 ke,, and these are no 
good at all here. What’s needed is a pair 
of wide-range IF’s that are tunable to about 
600 ke. The bottom limit will probably be 
about 380 ke., but this is less important. 
Be sure to mention these frequencies when 
ordering the transformers, and also add the 
specification “iron core.” 

‘An old file cabinet measuring 4%” by 
6%” by 8%” serves to house the tuner, The 
hinged side becomes the front and an open- 
ing is cut in the back to allow free ventila- 
tion for the tubes, This hole is concealed 
by the loop antenna, which is mounted on 
the back of the box with 4” brass spacers 
and 1” machine screws, A cover or protec- 
tive backing for the loop may be made from 
any thin, nonmetallic sheet, 

The opening in the back of the cabinet 
Iso used to bring out the line cord and 
a 25° hank of wire that serves as the trans- 
mitting antenna (the loop is the receiving 
). Fasten these leads with a cable 
np to keep them from pushing out on 
the loop. The transmitter antenna is tossed 
out on the floor when the tuner is in use, 

Adjusting the tuner is not difficult but it 
takes a little patience. First turn on your 
radio and set the dial to a quiet spot 
around 550 ke. Put the tuner antenna (the 
transmitter hank) close to that of the re- 
ceiver but without making direct contact 


The stubby shaft on the two-gang tuning con- 
denser used in this set didn’t clear the panel, 
so a shaft extension was attached as shown, 


ocrozer 1948 228 


Try to follow this arrang 


transformers from their preset value of 
about 456 ke. to about 550 ke. Do this by 
decreasing the capacity of the trimmers— 
turning them counterelockwise—a little at 
a time, Adjust all four trimmers more or 
less simultaneously by taking a half turn 
‘on each one and then going on to the next. 
While you are doing this, keep rocking the 
dial of the remote tuner so that the plates 
of the variable condenser are moving from 
about half mesh to fully open (the upper 
half of the broadcast band). Continue the 
adjustments until the tuner begins to pull 
in stations on the radio, The first sign of 
success may be a squeal or a whistle. 

Once you've reached this point, make 
careful adjustments on the trimmers until 
stations come in with maximum volume. 
Align the trimmers on the tuning condenser 
(chiefly on the oscillator section) until a 
station around the middle of the broadcast 
band (850-900 ke.) comes in near the mid- 
dle of the remote-tuner dial. Now make a 
final check to be sure that the highest local 
station can still be brought in. 

You'll probably find that the tuner com- 
presses the broadcast band from 10 to 30 
percent—that is it will cover the entire 
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nent of the major co 


ts for short 


js and easy wiring. 


band while traveling on 
of its full sweep. The 
the oscillator is still working at a lower fr 
quency than the IF’s, You will therefore 
have to log stations a little bit differently 
on the tuner dial, but their relative posi- 
tions should remain about the same. If you * 
should happen to be using an adjustable 
oscillator coil—-which was not done in the 
unit shown—you may be able to raise the 
coil frequency by changing the position of 
the iron core. This should somewhat reduce 
the compression of the tuning range. END 


70 to 90 percent 
eason for this is that 


Here the tuner has been mounted in the 
filing box. Note the large ventilating hole at rear, 


R1: 10,000-ohm, 
RE! 22 000-onm: 


RA: 15.000-ohim" potentiometer with 

Switch (82). 

Ra!" .200-ohm. 2-watt carbon, 
Bi-onm. bon 


Ei: Loop antenna 

£2: apped oscillator colt 

Ti, TEE Input ‘and output wi 
“00 ‘ke.) ‘Iron-core IP 

Mi 


4, 
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TV Set Works on AC-DE, A tele- 
vision receiver that will operate on 115-volt 
DC as well as AC of any frequency from 
to 60 cycles has been announced by Ri 
theon-Belmont, Chicago. The set employs a 
200-ke. RF power supply to provide de- 
flection voltages up to 4,200 volts on DC 
and 5,500 on AC,.A floating chassis is said 
to diminish line noises. This table model 
has a 7” direct-view screen, uses 17 tubes 
and one rectifier, and retails for about $180 
plus installation charges. 


605 


Phone Turns Off Radio. A base 
plate for telephones, marketed by Kenworth 
Mfg. Co., Milwaukee, will tum off a radio 
or other appliance when the receiver is 
lifted from its cradle. The phone rest con- 
tains a normally-off snap switch that is 
connected to a series plug through which 
the radio is attached, 
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Stylus Torque Drives Crystal. 
Suspended from a four-sided harness, a 
phono needle transmits lateral or rotary 
movement directly to the corners of a 
piezoelectric crystal that converts the move- 
ment into varying voltages. The needle has 
high compliance to both lateral and vertical 
movement, but the latter—a common source 
of record scratch—cancels itself out and pro- 
duces no voltage, Cartridge and mounting 
plate weigh 1/5 oz, Electro-Voice, Inc., 
Buchanan, Mich. makes the Torque 
Drive ® cartridge in three basic types said 
to be suitable for replacement of over 100 
standard crystals, 


Converters for Ham Sets. Many 
war-surplus receivers have been tantalizing 
radio hams and experimenters by offering a 
lot of radio for very little money. The draw- 
back has been that the sets must be altered 
for use on AC. Radio Products Sales, Inc., 


Los Angeles, now distributes conversion 
units as illustrated above. This one is being 
used to power an Army yarplus BC-454 


receiver. bY 


BACKING. 


dig Adapts Sander to Bench Use 


Wweninc the usefulness of a portable 
belt sander, this simple jig enables you to 
machine-sand edges flat and square with a 
face, It consists of two pieces of %” lumber, 
one cut out to form a cradle for the sander, 
and the othe: cking surface or base. If 
solid stock is used, run the grain of one 


Axdes: 


STRAP IRON 


CHAMP 


wooK onan 
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Pipe Wrench Grips by Chain 


Wonxnc like a chain pipe vise, this home- 
made wrench grips a wide range of pipe 
sizes. Its 12” long frame is bent up from 
strap iron, with a clearance hole for a bolt 
in the short bend. A bicycle or motorcycle 
chain is bolted to the other end. The lever 


Tro 


a link hooked on. The bolt nut gives adjust- 
ment.—C. L. Meehan, Lakeview, Ontario. 


piece at right angles to that of the other, 
Cleats may be added as feet, 

It’s important, of course, to have the sand- 
ing belt at exactly 90 deg, to the jig surface, 
Tack blocks or wedges in the cutout as nec- 
essary to align the machine. On the one 
shown, a wedge iso used to hold the 
trigger switch in “on” position, as at right 
above.—Whitney K, Towers, Los Angeles. 


Reduction Unit Includes 


Grvixe 3-to-1 speed reduction and clutch 
control, this unit is designed to drive scoot- 
ers, lawn mowers, and the like with small 
gas engines, or to provide slow speed on 
drill presses and other machines. Hinged at 
the center, it “breaks” to slack off both belts 
as in the small photo. Crain-McCurdy Com- 
pany, Des Moines, Iowa, makes it. 
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Crate-nail special runs on 3 to 6 volts, AC 
or DC, Although it has four field poles, ‘con- 
struction is simplified by having only two of 
them act on the armature. Bearings are strips 


Nails Form Magnets 
of Midget Motor 


A HANDFUL of shop scrap, plus an hour 

or two, are the chief ingredients of this 
little homemade motor. Showing in capst 
form how the big ones work, it'll buzz fu 
ously on three or four dry cells. 

Cut off 1%” from a husky nail, and around 
it bend a straightened paper clip as shown 
at right. Be sure the extending shaft parts 
are aligned. Bind with a layer of friction 
tape. Starting near the shaft, wind half the 
armature with four layers of No. 24 insu- 
lated copper wire. Continue with the same 
wire, crossing the shaft to wind the second 
half in the same direction, finishing at the 
shaft. Slip on a bit of radio spaghetti tubing, 
scrape the ends, and bind them on. 

Shape field magnets from two thick nails, 
and bend heavy copper or brass wire into 
supports. Bind with tape; then wind on 
four layers of wire, starting and ending at 
the bottom. Mount so the armature clears 
the field poles by 1/16”. Attach two bare 
wires to bear on opposite sides of the com- 
mutator.—Kenneth Rogers, Chicago. 
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in plate bent over at top to retain shaft 
inst end play. Because of dead area on the 
commutator, armature must be in a favorable 
position in order to start by itself. 
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WIRING DIAGRAM 


Friction tape joins armature coil and shaft 

as well as field magnets and supports. Wood 
will do instead of plastic one shown. If 

motor won't run, reverse leads to one field. 


Improvising a Seroll Saw 

You may need a coping or scroll saw in a 
hurry and have none at hand. Here's one 
you can make. Pass an ordinary pin-end 
blade through the holes in a hacksaw blade. 
Behind the pins, slip C-washers cut from 
sheet metal or made by slitting small com- 
mon washers. The bent hacksaw blade pro- 
vides tension. If you want a handle, punch 
an extra hole in it for a wood screw. 


rE, 


HEADWATEA SUPPLY PIPE 


DAM~_ 45° MAXIMUM 


STRAINER 


Here’s a way you can have running & 4, 


water at minimum cost if there’s a 
natural supply near your home. 


HERE conditions are suitable, a hy- 

draulic ram is a very economical meth- 
od of pumping water. The first cost is all 
you need to consider. Thereafter, a proper- 
iy built ram will operate for years at no ex- 
pense except for possible minor repairs. 

A ram gives this economy by putting the 
water itself to work. Through a system of 
valves, it harnesses the energy imparted by 
falling water, forcing part of the flow to 
surge intermittently up a delivery pipe to an 
elevated storage tank. 

If there's a spring, lake, pond, or stream 
in your vicinity to provide a constant flow, 
you have the first essential toward a steady 
supply of running water. Your source must 
be located so it can be piped to a lower 
level where the ram is located. There are 
two factors that determine how high the 
ram will raise the water. These are fall and 
slope, indicated above by A and B. 

Fall is the vertical distance between the 
level of the headwater and the ram. Slope 
is the angle at which the water flows to the 
ram, but for convenience it’s usually con- 
sidered as the actual length of the drive 
pipe. For efficiency, the angle should not 
exceed 45 deg., and the length of the drive 


Hydraulic Ram Forces Water 
to Pump Itself 


DELIVERY PIPE 


BEND PIPE INSTEAD 


7 

g be somewhere between five and 

ten times the fall. 
Here are some typical installations 

Delivery 


Fall (A) Slope(B) above ram 
y 30° 20° 
6 80° 30° 
v 40° 40’ 
10 50’ by 
17 60’ 60’ 
16’ 80’ 80° 
20 100° 100° 
24’ 125° 125’ 


A small but efficient ram may easily be 
built at home. For the base, use a 2” by 4” 
cast-iron reducing sanitary cross, Saw off 
the small 4” end 2” below the threads. Face 
or dress the bell end flat and true. 

Make the spring, strap, and clamp from 
3/16” by 1%” galvanized flat-bar stock. For 
the escape valve, assemble a %” by 3” nip- 
ple, %” galvanized waste nuts with the ears 
cut off, a 4” valve rubber, and a backing 
disk. A %” rod threaded at each end holds 
the assembly together. 

The flange is made from a blind flange 
for 6” pipe. Drill a 2%” hole in the center 
and drill and tap two holes for the 5/16” 
cap screws that retain the spring. efully 
dress one side of the flange to provide a 
smooth valve seat. 

Assemble the cross with a 2” by 


10” nip- 
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ple and a 2” conduit elbow. Tap the latter 
for %” pipe about 2” below the threads at 
one end for the snifting valve. 

Invert this assembly on the flange, with 
the bolts and clamp screws in place. Cen- 
ter the anchor bolts in the fange holes with 

s in position. Stuff 


How Hydraulic nam Acts 

INVENTED a century and a half ago, 
the hydraulic ram harnesses the energy 
of moving water. As its name suggests, 
it rams, or pushes, part of the water 


to a higher level than the source. 
To start, 


water mitted to the 
supply pipe. At this point, the deliv- 
ery valve A is closed and escape valve 
B is open. As the flow of water gains 
velocity, it snaps valve B shut, 

This abruptly arrests the moving 
column of water. The resulting shock 
or pressure impulse forces the delivery 
valve A open and drives water into the 
air dome and into the delivery pipe. 
Acting like a piston, the water com- 
presses the trapped air in the chamber. 

Finally, the compressed air kicks the 
water back, closing valve A and giving 
the water another boost up the pipe. 

Meanwhile, the pressure wave trav- 
cling back up the supply pipe reduces 
pressure on escape valve B, allowing it 
to open. Again there's a rush of water 
down the supply pipe and the same se- 
quence of actions occurs. Each time 
the water is rammed farther up the 
delivery pipe, 

In the usual hydraulic ram, the ey- 
cle repeats 25 to 100 times a minute. 
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paper, topping oif the stuffing with a small 
piece of chicken wire. Also wrap several 
layers of wire fencing loosely around the 
cross to reinforce the cement. Then build 
a wood form to enclose the cross. 

The cement block must supply a solidity 
and mass that absorbs the ramming shocks 
of the water. Hence it should be carefully 


hie 
‘The ram is positioned like this for operation, 
Just above the hand notice the snifting valve, 
3 device that automatically replenishes the air 
that’s absorbed from the air 


Downward travel of the escape-valve spring i 
limited by bottom end of stop bolt at right. 
Adjust so valve opens about, 4". Moving the 
spring clamp varies the ram's operating rate. 


Invert the assembly and build a form around 
ie give 6” or 8 of coment on all es of the 

wet with moistened sacks 
Serceponl woes Lees Senin tie sae: 


made. Thoroughly mix equal parts of sharp 
coarse plaster sand and lump-free cement. 
Wet slowly until jellylike and tamp into the 
mold. When the cement has set, knock off 
the form, remove the flange and the news- 
paper stuffing, and fill the interior with ce- 
ment up to the lower level of the inside of 
the 2” pipes. Smooth this to reduce friction. 

The ram is now ready for installation. 
Lay a 2” supply pipe of a length equal to 
the height the water must be raised, keep- 
ing it straight and uniformly slanted. The 
fall should be as great as possible. 

Cement the ram in position, connect the 
supply pipe, fit a gasket to the top of the 
cross, and bolt on the flange. Then assemble 
the escape valve and spring. Finally, attach 
the check valve and the capped 4” by 24” 


pipe nipple that functions as an air dome. 

To start operation, open the gate valve, 
permitting the water to close the escape 
valve. Then push the escape valve open 
and allow the water pressure to close it. 
Repeat this action several times and the ram 
should pick up the cycle and operate auto- 
matically thereafter, 

If you house the ram and use a tail pipe 
to carry away the waste water that flows out 
of the ram, be careful to locate the tail pipe 
high enough so it won't be submerged in 
times of flood. The overflow pipe from the 
supply tank may lead to a garden area, a 
stock tank, a pond, or back to the tailrace. 
The ram and piping must be buried below 
frost line or otherwise protected from freez~ 
ing.—A. W. Kaufman,,San ner val 


Parts available at most plumbing-supply shops are used in 265. ing L2.We hydraulic ram. 


SMES aS 


SNIFTING VALVE 
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NAR MAGNET 


HIDDEN 
IN SANO 


What Makes the Wire Whirl? 
This mysterious electric motor seemingly 
consists only of a copper wire loosely hung 
so its tip just touches a pool of mercury 
When the second cell lead is touched to the 
mercury, right, the wire whirls in a circle. 
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6062 ; 
How Science 
Plays Magician 


Why Does the Fountain Stop? 
Here's a fountain that flows, stops, and then 
flows again, intermittently, until all the 


water in the jug has run out, 

At first, water flows from the jet faster 
than it can escape through the %” hole 
centered in the pie tin, When the level 
reaches the bottom of the long tube, water 
prevents air from entering the jug. This 
stops the flow from the jet. Soon, however, 
the end of the tube is again exposed and 
water spurts from the jet once more. The 
bottom of the tube should be slightly 
jagged to overcome surface tensior 


The reason? A bar magnet, standing up- 
right, is hidden in the jar. The magnetic 
field around the wire reacts with the field 
of the magnet. This causes the wire to be 
repelled in a circular orbit. Reversing the 
cell leads makes it whirl the other way. 


What Suspends the Bubble? It's 
easy to fl ap bubbles on an invisible 
cushion of vapor. Cover the bottom of a 
deep dish or pan with carbon tetrachloride 
or noninflammable Carbona ©, set the dish 


SIPHON ACTION 
STARTS 


Can You Fill This Cup? Here's a 
scientific version of the Cup of Tantalus. 
According to legend, this cup suddenly emp- 
tied itself just before reaching the parched 
lips of the king for whom it was named. 
Bend a glass tube to the shape of a question 


in a container of hot water, and allow to 
stand for several minutes until the liquid 
vaporizes. Then blow a bubble and gently 
drop it into the dish, It will appear to be 
suspended in midair. 


mark. Then slip rubber tubing on the bot- 
tom end and press the rubber into the 
stem of the funnel. The funnel will now 
hold water until it rises to the top of the 
bent tube. At this point, siphon action 
starts and the water drains out. 
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GLASS On PLASTIC 
Tue 


Device Gauges Wind for the Amateur Weatherman 


Tws anemometer is quite easy to build 
and reasonably accurate. By checking with 
a standard instrument, I found that at wind 
velocities below 10 m.p.h. its error ranged 
from 5 to 10 percent. At speeds above 10 
m.p.h., the error did not exceed 5 percent. 

Construction details are shown in the 
drawing. Bend the indicator tube from a 2’ 
length of glass or clear plastic tubing with 
aX” id, For a cone, use an old flashlight 
reflector. The 2” disk has a hole in the 
center to fit snugly over the open end of the 


tube. Cement cone and disk in place. Drill 
the hole in the handle 1/64” larger than 
the %” pivot rod. A strip of thin, soft metal 
will do for the scale. 

Half fill the U-tube with colored water, 
noting the level exactly. Calibrate it at your 
local weather station or airport, scribing 
lines on the scale to correspond with various 
wind speeds, Another way is to hold it clear 
of a moving car on a windless day, recording 
speedometer readings, Keep the instrument 
level in use.—F. E. Averill, Silver Spring, Md. 


Secondary Currents Explain Centrifugal Paradox 


Wuen a beaker of liquid containing un- 
dissolved solids is stirred with a circular 
motion, the solids collect in a central pile on 
the bottom of the beaker. This seems para- 
doxical: centrifugal force should apparently 
throw the solids out to the side of the beaker. 

The answer lies in another circulation, in 
addition to the rotation, set up in the beaker. 
Greater friction of the liquid at the bottom 
causes it to rotate slower than at the top. 
The liquid then moves out from the upper 
center, down the sides, in toward the center 
of the bottom, and up at the center, de- 
positing the solids in a pile in the quietest 
spot in the beaker—D. H. Matheson, Hamil- 
ton, Ont. 
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Clay Pipe Finds Uses on Farm 


Tue ample diameter and soil-resisting 
properties of vitrified clay pipe suggest a 
number of practical applications for leftover 
pieces, To make a storage place for a water- 
ing hose, bury a length of wide pipe bell end 
up. Put a layer of sand in the bottom for a 
drain, and cut a wooden cover (see sketch 
A). In a similar application, the pipe can 
be used to form a substantial cistern top, as 
in B, 

Smaller sizes come in handy in prolonging 
the life of fence posts, Embedded in cement 
within a clay-pipe guard (C), the posts will 
be protected against soil acids. The cement 
should be tapered down from the posts. 


SHARPENING AXES 


Small Engine Runs Cultivator 


Pants of an old plow make up the frame- 
work of this light garden tractor, built by 
W. G. Shackelford, of Vienna, Ww. 
%-hp. engine drives it through two V-l ie 
and a drum. With a herringbone pattern of 
lugs welded to the drum, enough traction is 
obtained to pull the teeth through relatively 
hard soil. The clutch is an adjustable idler, 
and depth of cut is regulated by raising and 
lowering the handles. 


SSS [HANDY MAN] 


If you have an axe to grind, here are some tips on how to go about it, They are 
recommended by the Norton Company, of Worcester, Mass., makers of abrasives 


and grinding wheels. 
Sharpen the axe 

Be sure to keep the wheel very wet. 

can easily be drawn or softened in regrinding. 


Start to grind from 2” to 3” back from fhe cutting edge 
leaving the 


from the edge. Work for a fan-shaped eff 
strength. 
concave; 
time the axe is used, h 
Here are some 
Never grind an ax 
likely to 
The heads are not ma 


“Thins pried 5 oxnclel, conven Bevel ci 
s eaves, the edge with insufficient support and it w 
ne or touch up the edge with a handstone. 


on a high-speed or dry wheel. 
raw the temper and soften the edge. Don't use an axe head for pounding. 
je for such use and they may split or break at the eye. 


na slowly rotating sandstone or suitable artificial abrasive wheel. 
Remember that the temper of the cutting edge 


and grind to about %” 
corners reinforced for 
Never grind the bit 


to the edge. 
break easily. Each 


The heat generated is very 
Do not 


use an axe as a wedge. The result may be the same as if it were used for pounding. 
Finally, do not strike sideways with an axe. Axes are made to resist shock lengthwise 
of the head, not to withstand severe sideways blows. 
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Homemade Pipe Threader Uses Car Transmission 


AN BD jous machine for cutting threads 
in large pipe has been devised by Walter A. 
Gustafson, well driller of Washburn, Wis. 
The power source is a 2%-hp. gasoline en- 
gine, belt-driving a 24” Model-T Ford wheel 
attached to the front end of a Chevrolet 
truck transmission. Between the transmis- 
sion and threading die is a 5%’ steel shaft 
with a universal joint at each end. A square 
socket at the outer end engages the die. 

For cutting threads the transmission is 


of ATA 
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New 4," Drill Weighs 9 Ib. 

Contu1s1xe lightness and handiness with 
full 4”-drill power, this new drill made by 
Portable Electric Tools, Inc., Chicago, 
weighs 9 Ib. and has « demountable handle 
for work in tight spots. At a full load speed 
of 240 r.p.m., it handles a ¥” drill in steel, 
a 1” bit in hardwood, or a hole saw up to 
24” in diameter, 
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shifted to reverse; the rig swiftly and smooth- 
ly threads steel pipe up to 6” in diameter. 
Then the transmission is shifted to second, 
or to high with reduced engine speed, back- 
ing off the die at a fast clip. On 4” pipe the 
machine, operated by one man, makes about 
6 cuts per hour, compared to 3 cuts an hour 
made by two men working by hand. ‘The 
fast back-off rate, Gustafson say: 

provement on conventional pipe-threading 
machines.—C. M. Sheridan, Washburn, Wis. 


Stakes Help in Painting rise 

Paintinc those awkward 
known as conductor or gutter pipes i 
ly aided by a pair of short stakes 
which large nails have been driven. With 
one stake driven in solidly, slide the pipe 
on its nail, engage the other nail in the pipe, 
and tap the stake down.—Willard Rood, Ja- 
maica Plain, Mass. 
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Beer Cans Form Garage 

Tue inside of this 20’ gutter, whi 
made of coated beer cans, required no pa 
ing. I first cut out both ends of all the cans, 
and then soldered together enough at one 
time to make a 3’ section, keeping the seams 


Drawing Aid Has Three Angles 


Tus drafting tool gives you three of the 
angles most commonly used in mechanical 
drawing—30, 45, and 90 deg. It can of 
course be made in other sizes than the 6” 
one detailed above. 

Scribe the layout on %” clear plastic after 
removing the masking paper. Drill two small 
holes at the points indicated. Scribe the lines 
deeper, place so the waste overhangs an 
edge, and snap off as you would glass. 
Smooth edges with a fine file, Cement or 
bolt on a knob as a handle—Harry S. 
Keehne, Traverse City, Mich. 


Gutter and Downspout 


alongside the seams and the cut spread 
apart 1” before adding more cans, The gut- 
ter is fastened under the eaves with metal 
straps and painted outside to match the 
roof, For the spout, only the ends are cut 
out.-H. E. Richter, San Antonio, Texas. 


Drawers Lick Cabinet Problem 


Every time I reached for the shaving 
cream in our medicine cabinet, I was show- 
ered with curlers, eyebrow pencils, and face 
powder, This didn’t start the day well. To 
fix things, I built three small plastic drawers, 
two narrow ones for my wife's cosmetics and 
a wide one for shaving things. The trans- 
parent fronts readily show what's inside— 
David S. Loeb, Philadelphia. 


Let Hot Plastic Cool in Air 


Ir’s nest to resist the temptation to toss 
heat-shaped plastic into water for cooling. 
Occasionally such treatment may develop 
stresses that crack the material, 
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Reel for Storing Caracas 


Tuus reel stores up to 50’ of garden hose 
and hangs against the house to keep the hose 
from dragging over plants set beneath the 
faucet. The reel has four %” by 1%” by 22” 
legs separated by four stretchers to give it 
an inside width of 8”, Drill holes in two of 


Hose I sas | on Faucet 


the legs and knot in a length of rope to per- 
mit hanging the reel from the sill cock. Nail 
and glue the joints and give the wood a 
couple of coats of paint to protect it against 
moisture, For storage, a wire hook holds the 
hose end.—Robert Hoppough, Waukegan, Il. 


Table Marks Aid in Sawing 


Guwe scales and a saw-cut line scribed or 
painted on the table of a bench saw will 
speed up the making of rough cuts. Lay a 
straightedge along each side of the blade to 
locate the cutting line and approximate kerf 
width. Next lay out inch marks and smaller 
divisions on each side of this line. Recheck 
measurements if the blade is replaced with 
a heavier one or if the tooth set is different. 
—Fred C. Young, Sandy Spring, Md. 
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Slanting a Drawing Board 

Two rubber bumpers—the kind that can 
be bought in plumbing shops for use on 
toilet seats—and two doorstops will hold a 
drawing board at a good angle on a desk or 


table. They'll also protect the surface on 
which the board rests. Use a thin cleat down 
each side of the board and screw on the 
parts.—M, W, Bossman, Dayton, Ohio, 


Cleaning Drafting Equipment 
T-squanes, scales, triangles, Frencheurves, 
and other drafting tools can be cleaned 
quickly with cigarette-lighter fluid. Keep it 
in a bottle that has an applicator on the end 
of the cork. This setup also is handy in re- 


moving the remains of cellulose tape. 


64410 


GREAT ALL-AMERICAN COLLEGE AND PROFESSIONAL FOOTBALL STAR, 


says, 
“Like Football, Motorcycling is one 
of America’s great national sports. 
The new Indians make it possible for 
‘everyone to enjoy it!" 


SENSATIONAL IN 
PERFORMANCE... 
YEARS AHEAD IN 
DESIGN 


i’ now, THOUSANDS WHO 


Never been on a motorcycle? You 
can learn to ride these new safety 


lightweight Indians in a few minutes. And 
then you'll join hundreds of thousands who 
make motorcycling their hobby. 

Indian now makes it possible for everyone 
to enjoy this sport by introducing the new 
lightweight Arrow and Scout, the world’s 
most modern motorcycles. 

‘These machines are completely different 
from any previous motorcycles. In one step, 


WORLD’S MOST MODERN MOTORCYCLES 
DEALER INQUIRIES INVITED 


Indian Motocycle Company, Springfield, Mass. 


NEVER RODE BEFORE CAN ENJOY MOTORCYCLING 


Indian has gone years ahead in design, in 
construction, in styling...using new materials| 
and new methods to produce revolutionary 
new machiies—the safest and easiest to ride| 
ever built. See them at your Indian dealer's 
and take » crial ride. 


SEND FOR FREE CATALOGUE 


Tells all about new Arrow and Scout 


r 

! 

| about your new Indion lightwei 
| Dlewna 

| 

| 

| 

| 


1B | do not own @ motorcycle 
Git om over 16 C] under 16 
i a 


F NOW..UGHT % 
WHEN YOU NEED IT! 


Ray-O-Vac LEAK PROOF batteries 
stay fresh for years | 


(because they're sealed in steel !) 


ful, we 


Il made b: 


1, Steel bottom is added. 

2. And a steel top. 

3. Next—multiple insulation. Nine layers of 
protection against corrosion. 


4. Last—a steel jacket. This npletes an 


Ask tor Ray-O-Vac Leak Proots , 


they slay Tesh 


quick! 


ond easily adjusted. 


You won't miss with the 
big, unusvolly brilliant 
‘ground-glass view finder 
you see your picture os 
you take it, 


You have wide range 
of operation—twin Kodak 
Anastar {/3.5 Lumenized 
Lenses) 7 stops from 1/3.5 
to £/22; 7 speeds from 
1/2 to 1/200 second, 


You catch fast action 
shots when you convert 
the focusing hood to open, 
eye-lovel frame finder. 


More features 
for your money in sn 
this fine “reflex” =x." 


Look at all you get with the Kodak 
Reflex Camera. It’s the camera that 
won't let you miss—2% x 2% spark- 
ling black-and-white pictures or 

2% x 2% Kedacolor Prints. 


You focus to a hair with the Smart Field Case included with 
magnifier set into the finder camera. Price $120 plus tox; 
hood —hendy for critical close-ups. Flasholder, $9.50 plus tox. Your 

4 Kodak dealer has yours in stock now. 


Prices subject to change without notice Kodak" is a trade-mark 


EASTMAN KODAK CO., ROCHESTER 4, N. Y. 
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P————N\ 
ORECRLEE 2 


HANDY CALCULATOR Nylon Cleans Condensers 


A New way to clean steam-condenser 
tubes, shown above, uses nylon brushes in- 
stead of metal or rubber plugs, This not 
only saves time but is better for the tubes, 
says the West Penn Power Co., which de- 
veloped the process. A brush, with a cone- 
shaped steel washer welded to its pushing 


~ Fin 


Solves many other end, is shot through each of the tubes by 
woodworking problems water delivered from a nozzlelike gun under 
in seconds 10° 200-Ib. pressure. Using this method, it has 

ouly | been found, two men a condenser 
Easy to use, Fast... simply set dial containing 5,681 tube: 18 to 24 feet 


of GREENLEE Hondy Colevlotor to get * | Jong, in two eight-hour shifts, 
meosurements; slope per foot in de- 
trees; comporotive herdoem, weights 
ond workability of various woods; 
bit sizes; oil specifications; tool 
sharpening hints. 6” diam 


vornished cardboard. Spi 
by moker of fomous GREENLEE tools. 
Send 10¢ to Greenlee Tool Co., 2130 
Columbia Avenue, Rockford, Illinois. 


GREENLE ENLEE 


fn { \p 
| & || : ries 
f eis I Table Top Won't Char 
| } x | IE Tus new top for kitchen tables, made of 
| 3 ; we laminated plastic, resists chipping, heat, 
\ | 3 | stains, and acid. shown by the test pi 
t | tured above, even flames and burning ciga- 


rettes leave no mark. The Daystrom Corp. 
makes the table top of seven la 


fers of plas- 
tic impregnated with resins, 


~ 
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LASTS LONGER WITH > 
THAT cusHioNny FEELING MARFaK 
CUSHIONY 

Marfak “sticks to the job,” protecting costly bearings and wear 
points — not for just a hundred miles or so, but for 1,000 miles and 
more. Tough, longer-lasting Marfak is specially compounded to 
resist wash-out, squeeze-out, shock. You can feel this difference in a 
smoother “cushiony” ride and effortless handling. Ask for Marfak 


Lubrication today at your neighborhood ‘Texaco Dealer, the best 
friend your car ever had. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canada 


Tune in .. . TEXACO STAR THEATER every Wednesday night sterring Milton Berle. See newspaper for time and station. 
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of these sturdy, dependable 


Low-Cost 


Marlin .22's| 


TUBULAR MAGAZINE 
18-25 shots on one loading 


$26: 95" 


er 
toa of The Rockser 


MARLIN MODEL 81-DL 


Shooting efficiency, with least fuss and 
bother! Magazine holds a load for a 
full day's hunting. Patented non-jam- 
ming feed. Shoots .22 short, long and 
long rifle cartridges—regular and high 
speed without adjustment. Quick-re- 
lease trigger—self-cocking action—side 
ejection—Of and On safery—American 
walnut stock. Available with peep 
sight or open sights; sling strap swivels. 


TT 


Unbeatable for pests and vermin...owls, 
rats, hawks and crows, the 81-DL car 
ries up to 25 shots. 


Bors! 


Be a ranger. Write Sportsmen's Service Bureau, 


343 Lexington Avenue, New York, for FREE SPORTSMEN’S SET—col- 
bookier. lar and tie clasp~real jew- 
elry, richly gold-plated 


NEW Marlin Catalog, with complete 
specifications, now available. Enclose 
10 cents with name and address. 
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CLIP MAGAZINE 
for rapid fire 


$29.90* 


wait of the 


eed 


MARLIN MODEL 80-DL 


‘Whale of a value—this man- 
sized .22 repeater! Ready for 
instant action on vermin or 
small game. 8 rapid-fire shots 
to get ‘em, no matter how fast 
they run. Quick-release trigger 
~self-cocking action—side 
ejection—Off and On safety— 
‘American walnut stock. Avail- 
able with peep sight or open 
sights; sling strap swivels. 
More sport for your money 
with Marlin’s 80-DL! 


Marlin's 80-DL is a sure getter 
of woodebuck, raccoons, rabbits 
and other fur-bearing game. 


THE MARLIN FIREARMS CO. - NEW HAVEN, CONN. 


25¢ with 3 box tops. Address Dept. 36, MARLIN, New Haven, Cona, 


Use a hot iron with the copper tip well 
tinned. Don’t drip the solder on the joint— 
apply the soldering iron underneath the 
joint and heat the wires until they melt the 


solder. Apply a moderate amount of solder. 
After it has flowed freely through the wire 
strands, remove the iron. 


Be sure current is dis- 
connected. Then, take 
your flashlight, powered 
with “Eveready” barter- 
ies, and find the broken 
wire. Next, prop up your 
flashlight so that it will 
shine brilliantly on your 


Make sure wire ends 
are clean and bright... 
twist wires to form a 
joint that is mechanical- 
ly strong enough to be 
self-supporting. (It’s a 
common mistake to let 
solder serve as a 
strength binder.) 


BEST WAY TO LOAD | 


YOUR FLASHLIGHT | 
For fixing your radio. . . car 
wiring... any job requiring 
portable i be sure to 

4 your flash 
lite “Eveready 


VEREApy 


“EVEREADY” FLASHLIGHT BATTERIES 


The trade-mark "Eveready" distinguishes products of 
NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17, N. ¥- 

Unit of Union Carbide (a and Carbon Corporation 
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fher-touch” braking that provides 
ing power to spare! 

d lock" that makes people stop, 
look ond envy! 


“flight-smooth" comfort that irons 
‘out bumps like magic! 


“road-hug™ stability thot makes 
handling easy and sure! 
NEW “svre-grip" steering that gives positive NJ EYY unmatched performance for greatest 
control at all speeds! fun ond thrills! 


HARLEY-DAVIDSON +++ WORLD'S CHAMPION MOTORCYCLE 


1919 


HARLEY-DAVIDSON 


with the new 


DRA=GLIDE FORK! 


ERE'S your motorcycle . . . with all the comfort and performance features 

you ever dreamed of .. . with the sleck, trim, modernly beautiful lines 
that catch the eye of the girl friend... the power, stability and handling ease 
for which Harley-Davidson Motorcycles have always been famed! 


‘The 1949 Harley-Davidson is sensationally advanced! New Hydra-Glide Fork 
brings you unheard-of comfort on roughest roads, “road-hugging” control, 
effortless steering ease. Bigger, faster-action brakes give you increased stopping 
power. Sealed ray headlight turns night into day. Air flow fenders give you 
protection in any kind of going. Many other features add to your comfort and 
pleasure... take you into a new world of motorcycling performance, thrills and 
fun, Ie’s the kind of motorcycle only the finest engineering and most modern 
production methods can produce, Here it is .... greatest of a long line of great 
Harley-Davidsons, Your motorcycle! See your dealer today and take a ride. 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


al seat eur pee ay HEADLIGHT 
NE uty’ ew apt | 
for an ed bea! F we ve ——— - : 
tops shocks before they £9 
s 
RONT BRAKE 


L, FR! 
new, P Like veend es a touch! 


‘Conrrisht 1018, Harley-Davidson Motor Co. 


Get More 


FOR YOUR / 
Money | 


WITH A NEW 


8” TABLE SAW 


curs 25/8" 
WITH 8” BLADE 


. 
Tame TILT 
TO FULL 43° 


ithe 


we. +5430 


WiTh aLABE, cuARo 


SEALED - FOR - LIFE BALL BEARINGS. 


RugceD 
CONSTRUCTION 


dado work has been 
Saw to help you do bel 


GET A FREE CATALOG! | 


See Foster's New TABLE SAWS, 

JIG SAWS, BAND SAWS, JOINTERS, 

DRILL PRESSES, LATHES, PLANERS, [i] 
SHAPERS AND SANDERS. 


work faste 


IML FOSTER MANUFACTURING CO. a) 
1 KINSEY AVE, BUFFALO 17, N. ¥. a | 
Please send Catalog No, 21 showing Foster Power Tools. | 

a 

Name . 

1 avpness. = 

Wen. STATE. . 

a 


BE RBEE EBB 
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New Block Lifter 
Speeds Construction 

Tus simple tool saves both time and 
wear on your hands or gloves in lifting and 
laying building blocks. Made of cast alum- 
inum, the Block-Lift © has no working parts. 
It just grips the end web of a concrete or 
cinder block between open jaws, as shown 
above, and hangs on firmly by leverage 
exerted by the weight of the block. The 
lifter weighs only 32 ounces but will hold 
200 pounds without slipping. 


Thread Length 
Weigh, Grams 


‘Champion Spark Plugs for model gas engines give the same 
dependable performance as regular Champions. Champion 
Ceramic insulation —Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO 1, OHIO 


Dependable 


CHAMPION 


America’s Favorite Spark Plug 


When the fire department is called, fire 
apparatus must start instantly, accelerate 
quickly, and reach the scene of action 
all possible speed. This requires absolutely 
dependable spark plugs. That's why lead- 
ing producers of fire-fighting equipment 
specify Champion Spark Plugs. They, 
like other experts such as race drivers 
and operators of fleets of buses and 
trucks, know that Champions insure the 
utmost in performance and dependability. 
Chompion Spark Plug Company, Toledo 1, Ohio 


FOLLOW THE EXPERTS 
PEMAND NEW DEPENDABLE CHAMPIONS 
FOR YOUR CAR 


listen to the CHAMPION ROLL CALL . . . Horry Wismer's fost sportscast every Friday night, over the ABC network 
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44 addiltin, to guedlor comfort, Thid new ott healoe will give you 


BIG FUEL SAVINGS 
THIS WINTER! 


t Saves Money! 


Automatic! Light it in the Fall 
‘Your new thermostatically-controlled Perfection Heater 


"Multi-Heat burner 

A sing separate burner 

Within the main burner provides a real pilot, not just 

i low fre. Fed fue bythe drop’ the pilot burns hours 
‘burner cin a 


Susormntienlly when seeded. * Surgeons; aleraunes with high or low fice to Calsoes 
perenne Economy with ‘comfort in any weather, 

Quiet *Floor-Fl 

for Floor 


The Perfection “Heat Extractor catches heat that would 
otherwise go up the chimney. Makes it heat your home 


You need ie Quiet as a summer Breeze. pomble value from each gaon of cle = 
There's nothing better than the F R F 0 
“More-comfort-per-gallon” 


PERFECTION STOVE COMPANY, 7037-C Platt Ave., Cleveland 4, Ohio 
Manufacturers of Oit Ranges and Cook Stoves, Oit Heaters, Oil Water Heaters, Oil and Gas Winter Air-Conditioning Furnaces. 
ATLANTA * CLEVELAND * CHICAGO + JERSEY CITY + KANSAS CITY + OAKLAND © ST. PAUL 
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Clean out rust with 
DU PONT Cooling System CLEANSER 


Here’s a safe, sure way to clean out rust and scale —to 
get ready for anti-freeze. Just pour a can of DU PONT 
COOLING SYSTEM CLEANSER into your radiator, run 
the engine for 30 minutes or more, and drain. No reverse 
flushing needed. No fussing with the hose or flush gun. 
A clean cooling ‘system paves the way for top engine 


efficiency. 


Keep out rust with 
DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It prevents rust forming, and 
keeps out acid, too. 


Avoid radiator leaks with 
DU PONT Cooling System SEALER 


You can stop leaks quickly and securely —and help to 
prevent radiator leaks in the future—by pouring in 
DU PONT COOLING SYSTEM SEALER. It will not clog 
the radiator or harm hose or metal parts. 


BETTER THINGS FOR BETTER LIVING 
-+sTHROUGH CHEMISTRY 


REG. U.S. DAT. OFF. 
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NOW---SANDING IS FUN! 


Amazing 


MOTO- SANDER | 


AND POLISHER 


aaron 
AWKWARD. PACES 


ede 
‘enivers 


‘Sans Far 
sunt acts RY 


POUNDS COMES. 
UE MAGIC 


DREMEL MFG, CO, 


© DEPT. sPi28-x 
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Box Catches Acid 


Tus aluminum battery case for airplanes 
lets a pilot do acrobatics in the sky without 
worrying about spilling acid. Developed by 
Reading Batteries, Inc., of Reading, Pa., to 
hold its Rebat S 24©@ aircraft battery, the 
22-0z, box has a trough in the bottom to 
catch any acid that may spill and a tube for 
draining it off. Rubber-faced blocks inside 
the cover hold the battery firmly against 
pads on the bottom and prevent shorting 
between the terminals, Ribbing on all sides 
reinforces the box 
for ventilation. 


Bus Becomes Tow Car 


Arter 14 years of carrying passengers, 
this old Mack bus has been converted into 
a service truck. Now the Cincinnati Street 
Railway Co. uses it as a mobile repair shop 
and tow car. The driver and a crew of me- 
chanics ride in front, protected from the 
weather, and tools are stowed in the back. 


Moto-Tool 


THE “‘POCKET-SIZE 
MACHINE SHOP” 


MOTO-TOOL KIT Me, 2 
wim, a Acceaneries 


A SHOP TESTED TOOL 
‘Moto-Tool ts backed by over 12 years of indus- 
trial use . .» pucks years of extra pleasure . . 
Yet, ‘due ‘to 'inereased production, pre-war 
Drices still prevail! 


‘Shoekproof, 
yust filtered air cooling 

Yor vibration 
hhanger hook 


MOTO-SAW napa not anagre 


THE AMAZING ELECTRIC SCROLL SAW | I he cannot supply you, use cou- 


1 No. 1 


gon, belom fo for denied tens on MOTO. -TOOL KIT 


BACK Yé not delighted after 8 dave 
DREMEL MFG. CO. 


DEPT.T128-K © RACINE, WIS. 


‘E T! Ss COUPON TO ORDEH 


IF YOUR DEALER CANNOT SUPPLY YOU WITH DREMEL TO 


DREMEL MFG. CO., Dept. T128-K + ~——=RACINE, WISCONSIN | 
CD Enclosed find $, ... (Check of money order in full). Ship 
Heme checked below’ at once Postpaid. 


(Enclosed find $2.00 a4 part payment on items checked, I will pay | 
postman balance plus postage tpon C’O.D. delivery. 


Cl Mote-Tool Kit Mo. 2, $23.50. Moto-Sow, with 3 blades, $5.85. 
Mote-Tool Kit Mo. 1, $17.50. Di nnndonen blades (60¢ per det.) 
Ci belt Press (Less Mate-Tool), $9.95. [] Free cotoleg of Dremel Tools Equip. 


NAME, ADDRESS. 


ZONE... .STATE, 


thousands of ‘satisfied users. 
Comes complete with 3 saw 
Blades, at only. 
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m= Created for the keat 
ah Craftsmen of Ameuca 


MBA very home shop owner looks férward to the day when bis 


By shop is equipped as fine as any in the land, It’s more than 


personal pride in ownin| finest. As skill increases most 
men want and need unlimited capacity in the size of projects 
they can handle —for greater satisfaction, greater returns 
from their hobby. 

A 


s engineers 


uture for such 
ersatile wood- 
z las metalworking 
equipment. Among the first is th ilt/Acbor bench saw 
shown here. Others will soon be arriving at your Atlas 
dealer's. Visit him, and see how economically your "shop of 
the future” can be yours today! 
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FEATURES 


IG PRECISION-GROUND TABLES 

No, 3060 (no extensions) is 25” deep, 22” 
es you 1254” surface ahead of blade 
to right of blade. 

No. 3070 (shown at left) is 25” deep, 3334” 
wid surface ahead of blade — 251” 
right of blade. 

No. 3080 (two extensions) is 25” deep, 45! 
wide, 124" surface ahead — 251" right — 
1934” left of blade. 


CUTS TO 314” DEEP 

BLADE TILTS 45°—TABLE STAYS FLAT 
QUICK-POSITIONING RIP FENCE 

VERNIER CONTROL FOR FINE ADJUSTMENT 
SKF PRECISION BALL BEARINGS 

DUAL V-BELT DRIVE 


OPERATION HIGHLIGHTS 


You get some idea of the capacity of this Atlas 
10” saw when you realize that with one extension 
you can rip to the center of plywood and building 
board panels 4 feet wide. And the work slides 
smoothly on the grey-irow precision-ground sur- 
face of table and extension. 

The fence with its lever control is a most un- 
usual new development, It locks securely at both 
ends — unlocks instantly and lifts off for position- 
ing on either side of blade. Vernier control gives 
you fine adjustment. 

The other controls—saw height and blade 
angle—are the smoothest ever...no binding 

= positive locks. 


4 Catalog 


Get ull the details about 
all three models. Send a 
postcard for this new il- 
lustrated catalog. 


ATLAS PRESS COMPANY 


1055 N. Pitcher St. + Kalamazoo, Mich. 


Gtlas. \woustriat 


QUALITY TOOLS TO 
WIDEN YOUR SHOP'S 
WORK RANGE 


6"-10" 
LATHES 


For met 
are today’s outstanding values in versat 
lasting accuracy, and low price. Ask your 
dealer or send for new catalog. 


DRILL PRESSES 


and 15% bench 
and 15” floor 
type, "Floating-Drive” 
spindles assure smooth ac- 
curacy in drilling and tap- 
ping metal and plastics. 
Attachments to handle 
wood routing, sanding, 
mortising, inlaying, and 
shaping. 


10” FLOOR 
J SAW 


This is the de luxe 
saw — a standard 
table of 2714"x 
27%" that can be 
increased with ex- 
tensions to 2714" 
x 5914", Gives you 
all the operatin, 

features of the | 

bench saws plus its 
own stand and 
extra capacity. 
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Sprayer Fights Bugs 
Tuis truck-towed trailer, resembling an 
antiaircraft gun, is a mobile weapon in man’s 
war against harmful insects, Liquid in- 
secticide, injected into a stream of air from 
a powerful blower, sprays from its nozzle as 
a fine mist, Mounted like a turret, the unit 


can be turned in a complete circle to blan- 
ket a wide swath. The machine is made by 
the Lawrence Aero-Mist Sprayer Co., of 
Greenfield, Mass, It is used against insect 
enemies of crops and trees, to wipe out 
flies and mosquitoes in resort areas, and to 
forestall possible epidemics in regions con- 
taminated by floods, 


If it's a fobs 
Prize-Winner 
you're after... 


GET A GRAFLEX! 


If you're interested in profiting trom 
‘one of the most wonderful of hobbies 

photography — let your local 
dealer show you one of the great 
cameras in the Graflex line. From 
the Pacemaker SPEED GRAPHIC 
to the RB Series B Graflex, you can 
choose the one camera that suits 
your particular needs. 


Be like the thousands of non-profes. 
sional and professional photog: 
raphers who depend on Gratlex 
cameras to get those outstanding 
shots that win prizes or are sold to 
the hundreds of outlets that de. 
mand grect pictures. Enter the big 
1948 Graflex Photo Contest 
$5000.00 in prizes! See your local 
Graflex dealer now for offi les 
and entry forms. 

Graftex, Inc., Rochester 8, New York 


GRAFLEX 


GRAPHIC phe 


he Light, 1/11 


PRIZE-WINNING CAMERAS 


Western Division: 
2045 Wilshize Boulevard 
Los Angeles 
New York Offices: 

50 Rockefeller Plaza 
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BUILT-IN 
“RESISTOR” 


AIDS 
PERFORMANCE 


New Auto-Lite Spark Plug Has Built-in “Resistor” That Helps Deliver Smoother 
Idling, Better Radio Reception—Gives Improved Economy and Longer Electrode Life 


—because of the wider 
spark gop set 


APTO-LITE Ignition Engineers, working with lead- 
ing automotive manufacturers, have developed the 
new Auto-Lite “Resistor” Spark Plug with this built- 
in resistor for improved operation and economy. 
Regular type Auto-Lite Spark Plugs (patented 
U.S.A.) will continue to be manufactured. 


iding” on through 
the speed range. 


All spark plugs, including the new Auto-Lite Resistor 
He growth Plug, ignite the fuel on the first peak of the capacitive 
‘nereasing elec. component. However, the Resistor Plug dampens the 
ete nneesie tos, -Femaining peaks so that radio, radar, and television 
rea more... due interference is held to an acceptable level. Also, 
fo the virtel elimi Resistor virtually eliminates the inductive component 
nation of the indve- that serves only to burn away the electrodes on 
tive component in ordinary plugs. The gap life is thus increased, mak- 
the spark discharge. ing possible wider i gap settings. 


sae THE ELECTRIC AUTO-LITE COMPANY 
Toronto, Toledo 1, Ohio 
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For Cabinet Finishing | 
we PLASTIC WOOD 


HOME WORKSHOP, 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It’s an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 


. .. dozens of other uses 
FOR FILLING... FOR REPAIRING .. 
© Countersunk screws —@ Loose costers 
© Chipped furniture ken balusters 
© Nail and screwholes © Broken furniture 


@ You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe- 
cially to control the consistency of Plastic 

.. , useful ‘also in removing dried 
Plastic Wood from tools and fingers. 


T. M. Reg. U.S. Pat. OF. At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
woop 


Tube or Can 


260 


PULAR SCIENCE 


| ae fo. 
n¢ 110 volt AO or DC eae 


P 
2. Copecity I 


pre-sets jaw spread. 
3, Release unlocks jaws in- 
stontly by © touch of the 
er. 


SEYMOUR SMITH & SON, INC, 


h 900P Main 51, Oak: a i 
Sand Casting—Forging—Heat Treating —Case Hardening 


BRONZE FOUNDR 


operation, 
KANSAS CITY SPECIALTIES Co. 


Box 6022, Dept. S-9 Kansas City, Mo. 


HIDE GLUE 
beat for all 


WOOD WORK 


including postoge and wrapping) to 
‘THE FRANKLIN GLUE CO., COLUMBUS. 15, 0, 


DELCO-REMY WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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OWN A SUCCESSFUL 
WELDING BUSINESS 


ITS EASY when 
{ you own a HOBART 
are welder! 


for complete line catalog, it's Free 


Become an Expert Welder 
Enroll in the Hobart Walding 


AC:AC Welder Power 


HOBART 


® “One of the World's Largest Builders of Arc Welders* 


HOBART BROTHERS CO., BOX P-108, TROY, OHIO 


Pleowe sand, without any obligation, Haber 


eat pc 
Guide Te 
teiter 

i Welding 

{ADDRESS 

ta STATE 
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Seraper Shaves Off 
Paint or Cement 


Tus new Red Devil® paint scraper has 
a removable blade of specially hardened 
steel so tough that it can even be used to 
shave off dried cement or plaster. The blade 
is shaped to prevent digging into the surface 
under the paint, and the two comers of the 
cutting edge have different shapes for get- 
ting into tight corners and around moldings. 
The tool was developed by the Carboloy 
Co., of Detroit. 


With this HOBART 


“Build your own’ Combination 
AC. Welder and Dower Generator, 


Saves peal 


Fan thle 
be ll 


& Hee shen copay nthe 


HEAR 'EM 


RICAN: FLYER 
AMERICAR ¢: FLYER 7h FE cHoo-tH00 


V 
Developed at the GILBERT HALL OF SCIENCE MOKE: 
“abt : 


Only American Flyer has real smoke and 

realistic ‘‘choo-choo” sounds synchronized 

with train speed. The faster your train goes, 
heavier are the puffs of smok 
“‘choo-choos. 


TOP TRAIN—No. 4611A New York Central 
4-car Freight. 26 pieces. 52 3/16" long. Remote 
control. Complete with track.......+++ $39.95* 
LOWER TRAIN—No. 4607A Pennsylvania 3- 
car Freight. 21 pieces. 4044" long. Remote con- 
trol. Complete with track. . ++1$29,95* 


JEEPERS! iT 
BLOWS LONG OR 
SHORT BLASTS BY 


TYPE TRACK LOOKS 
JUST LIKE THE 
TRACK OF A REAL 
STEAM RAILROAD! 


smoke and “choo-choos” vary in intensity as you 
increase or decrease the speed of your train. 
‘Locomotives, tenders, cars and track are all built 
to uniform 3/16" scale, so that your train looks 
like real—hugs the track like real. And a two- 


Joop track layout takes space only 6 feet square. i 
hhave automatic couplers that couple any- StiAmencan Hyer aioe apne loader. coal 
Uncouple by remote control. Di {ind ‘other sensational equipment. Mail coupon with 10f, 


ives have superpower worm drive for 
| smooth, steady pull at all speeds from a crawl to 

120 scale miles per hour. See and hear the sensa- 
| tional American Flyers at yout nearest toy or 
| department store. 


| eDencer and set rie tghy Maher state. : 
WHEN IN NEW YORK, VISIT THE GILBERT HALL OF SCIENCE. FIFTH AVE. AND 2514 ST. ADMISSION FREE! 
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DON’T YOU 
BELIEVE IT! 


e+. THAT ALL PISTON RINGS 
REQUIRE “RUN-IN” 


to “seat” the rings. This is not true. With a 
new set of Burd "Graf-Flox” Piston Rings you 
can start right off from the first mile. . . at 
your usual rate of speed. It’s possible because 
Burd’s “Graf-Flox” process applies a deeply 
penetrating layer of colloidal graphite 
insures faster seating without danger of rings 
scoring, seizing, or sticking in piston grooves. 
Burd "Graf-Flox” Piston Rings stop 
fuel and oil losses . . . restore pep 
‘ and power. Mail the coupon . . . it 
, ¥ will bring you two FREE booklets. 


BURD PISTON RING CO. 
ROCKFORD, ILLINOIS 


AuTomorive 


PRODUCTS 


= 
MAIL THIS COUPON FOR THESE FREE BOOKLETS $ 


BURD PISTON RING CO., DEPT. 128-K 
Rockford, lin 
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DEAF? 


—Here’s Good News! 


ining the joy and hap- 
ith a revolutionary 


aid that’s ready to wear without indi- 
vidual “fircing.” Costs half or less than 


half the price of others. Operates at less 
cost (34 of a cent per hour battery cost) 
than any other single-unit hearing aid of 
equal power. It has the acceptance of the 
American Medical Association, Council 
on Physical Medicine. 


ht, single-unit hear- 
ing aid is the product of che Zenith Radio 
laboratories, world-famous for the 
years of research and leadership 
‘onics exclusively. 
Anyone who wishes to try this amazing 
‘new hearing aid can do so for 10 days—at 
‘work, anywhere—on a Hear Bet, 
"ay Nothing (mon 
If you want to delight family and friends 
‘who want you to hear and enjoy life with 
them, just drop a postcard to the Zenit 
Radio Corporation, Hearing Aid Divi- 
PS108," 5801 Dickens Ave. 
9, Illinois, for full, free infor 
mation about their Hear Bener or Puy 
Nothing offer, Made by the makers of 
world-famous Zenith Radios. 


‘Trial offer available on direst sales by Zenith 
Radio Corporation or its subsidiaries. 


BUILD YOUR POWER TOOLS| 


WITH OUR GUARANTEED Int 


TAL 
POLY BALL BEARING ARBORS 


$3. 
recgtseatene 
Sates, pctsisntedas os ‘Balt a. 'ay 80.90. Shea 


SAVE MONEY 


build your own 


SMITH COMPRESSOR 


Now, use the world-famous Smith Air Com- 
pressor to operate rock drills, paving breakers, 
Spray guns, sandblasting, etc., at low cost! 
Just’ order ‘the ‘Smith Compressor Head and 
Accessories with complete 

sembling. All you need is a Ford Motor and 


Shop. facilities.” Capacity” 60 cu. ft—-ample 
power for most compressor jobs, Pressure up 
fo 100 Ibs. per square inch. Head equipped 


with high’ speed compressor valves? 
matic unloading and idling. 


WRITE GORDON SMITH & CO., Inc. 


TODAY! 405 College Street, Bowling Green, Ky. 


auto- 


gives ease of operation 


LATHE with professional results 


Whatever it is you make, o simple stool or an 
elaborate cabinet, it will contain that indefin- 
able extra craft touch only you can put into it. 

Most Americans have this ability to design 
‘ond make things. They like to work with their 
hhands. They know and take pride in good tools. 

15" 410 SAW Shopmaster Tools have been designed to meet 

the needs of American craftsmen, both ama- 

teur ond professional. Expertly engineered to 
sive precise results with ease of operation, 
they have the rugged construction necessary for 
long years of service, And, best of all, they 
ore priced within the reach of all. 

See Shopmaster Tools at your deoler, or for 
free cotalog, illustrated in full color, write to: 


SHOPMASTER, INC. 


1212 Third St. South, Minne: 15, Minn. 
femie. 
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A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES AND SHAPERS| 


Plus Logan speed, 
ruggedness and 
versatility at $159.50 


© This lathe will produce 


precision results on any 

aeecienaig job you give it, and it 
18 inches between centers. retains its accuracy through 
yeors of use. Bed ways 
precision ground to within 
0005" of parallelism, Ball 
beoring spindle needs no 
bearing adjustment from 
30 to 1450 rpm. In bri 
it is @ LOGAN Lathe 
built in a compact 9-inch 
size, See it at your Logan 


ate ee, 0 g. dealer's, or write for ine 
oistmcr i formation. 


cornices) 
Dept. CC-10 


LOGAN ENGINEERING €OQ.e, cricaco 20, uuno's 


“Without Weldwood Glue we wouldn't be able to pull this gag on Jones” 


When you want a wood-to-wood bond that will 
really hold . . . remember Weldwood Glue. It's quick 
to mix... easy to use... tremendously strong... 


WELDWOOD 
stain-free . .. rot-proof... and permanent. At hard- 


iH PLASTIC RESIN GLUE 
ware stores, lumber yards, chain stores, in 15¢, 35¢, “= 
: 65¢, 95¢ and larger sizes. United States Plywood Corporation, New York 18, N. Y. 
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“Sunspot 
from magnetic storm 


research, by RCA enj 


cers, helps radio communications to dodge interference 
RCA Laboratories is a center of radio and ¢ 


sctronic research, 


93,000,000 miles of laboratory space 


A cyclonic spot erupts on the face 
of the sun, and—here on eart! 
feel it. Sunspots cause “magnetic 
storms,” which disrupt radio com- 
tions. 

‘What can be done about it? Research, 
during which RCA scientists and engi- 
neers “worked” by instrument on the 
face of the sun —93,000,000-miles away 
offers an answer, 

For many years, science has 
related magnetic storms to sun- 
spots. An accurate way of forecast- 
ing these disturbances in advan 


—we 


was needed, 

RCA scientists took a new tack. They 
noted that interference was most intense 
when sunspots were in a certain “critical 
area.” Location and ectieity were more 
important than sf. 

Using this knowledge, RCA 
communications engineers now ac- 
curately forecast the beginning 
and end of magnetic storms. 
They have established a daily mag- 
storm forecasting service 
which is distributed like weather 
reports throughout the world. As 


a result, transmission of messages 
can be arranged over circuits or 
paths that will dodge interference. 


Such a pioneering spirit in research 
gives efficiency of service and Teader- 
ship to all products and services bearing 
the names RCA, and RCA Victor. 
When in Radio City, New York, you are 
ited to see the radio, televt- 
sion and electronic wonders at RCA 
Exhibition Hall, 36 West 49th Street. 
Free admission. Radio Corporation of 
America, RCA Building, Radio City, 
New York 20. 


RADIO CORPORATION of AMERICA 
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THERE’S ONLY ONE GENUINE HANDEE 
Fint tool of its kind-today’s finest, Smooth, steady, power 


A GOOD START—THE 
HANDEE KIT 


at what you can 
Bccomplisht At 
stores oF postpald 


$27.50 


| 
RSELF OR A FRIEND 
FT OF A LIFETIMES 


NEW PLASTIC-CRAFT KIT 


internal carving. Contains 
ial plastic cutters, buffers, 
sanding dises, buffing com- 
pounds, a liberal supply of 
clear ‘plastic, dyes, cement 
and instructions. At stores 


yor postpaid =| «$6.95 


(CO Handee Tool 
‘Remittance enclosed 


O Plastic-Craft Kit 
(CiSen Pree Manual 


(CO) Handee Kit 
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LUGGAGE, FURNITURE, 
DISHES, TOYS, 
AND BOOKS 


FIXES 


> ! 
DUCO CEMENT 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


No 91—4",6",8", 10°, 12 
Adjustable Steel Wrench 


UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 


First in the F in Values - New Models 


STEVENS , 


POWEERING BETTER GUNS 
ANO GREATER VALUES SINCE 664 


9% SAVAGE @ 


WORLD FAMOUS FOR CEPENDABILITY 


Rifles and Shotguns 


+++ for every Shooter 
and every kind of Shooting 


SAVAGE ARMS CORPORATION Firearms Divis' 


(B) STEVENS Model 124 — Repeating 
Shotgun. 12 gouge, 3-she tured 
bya compactly efficient, fast, simple to 


(HD, STEVENS Me 
ond-Under. Upp 
Tong rife, long oF -22 short eo 


operate cross bolt oction design. Th 
latestode = 


Fing-fost handling 
(8) SAVAGE Model 745—Lightweight 
‘Auta Loading Shotgun — 12 gouge. 
Foster becoureit'spoundslighter “Per 
upland game ond skeet. Model 720 

|) Glondord weight) '2ond 16gauge.For 
| Woter fowl shooting with heavy loads. 
1620 Slide Action 
Re 12, 16 ond. 20 
jouge. Hommerless,toke-down, A fost 
Ending, smooth operoting model fo 

the shooter who prefers © "pump gun.” 


(D) STEVENS Model 325— 


new volusintherepeatingshotgun field. 
(F) STEVENS Double ond Single Borre! 
Shotguas — Available in 12, 16, 20 ond 
410 gouge. Model! 530 Double Borrel 
Shotgua. Hommerless . . coil springs 
borreis of forged steel. Checkered 
nut stock and forearm, 

‘Mode! 107 Single Bor 
jommer style . . automatic 
hordened 


jie—-some os obove but 
forearms of beautiful, 


with stocks an 
durable, procticol TENITE. 


(G) STEVENS Model 59 — Bolt Action, 


type, rifle 


accurate, carbi 
sd “within the reach of a 


Under barrel chambered for .410 shot 
shells—2 1/2" oF 3°. One of the most 
populer, proctical guns 


(J) STEVENS Mox 
Loading Rifle. As auto. 
9sfast os youcan pull 
instantly adjustable os 
belt action repeater, shooting .22 long 
Fille, long or -22 short cartridges. 


(K) STEVENS Mode! 84 —.22 Cal. Bolt 
Action, Clip Magazine, Repeating Rif 
Nicely’ stocked, occurate. For ‘small 
game hunting or informal target 
Shooting. 


(U) STEVENS Mo 
Action Single She 
well bolonced rifle par 
for the younger shooter. Shoots .22 
long rifle, long or .22 short cartridges. 


larly sui 


SNEIE SEE THESE MODELS AT YOUR DEALER'S —WRITE FOR FREE CATALOG [it 
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18,185 MILES 


for 5160.54 


New Crotley Station Wogon, os practical os it's 
mort. All for Soote 


his Crosley 


85" miles, averaged” 37. mi 
gallon of posal i 


Total costs, $160.54, 


CONVERTIBLE: > } 
pen to all outdoors SPL | 
| 
“< Pane vetiverys | 
2. Full ton eapocty. 
SEDAN: Overs> d 


20,000 now ontherood. =| 


@ FINE cue 


For benutitul, full-color catalog. write: Croatey Motorsy 
Ten, 2933-08 Soring Grove Avec, Cla" 24, Ome 


to 20 inches. Depth 
oF" Quick action and” positive 
grip, Will not slip of bind. Easl- 
Iy Toleased. Other patterns of 
Quick Clamps In sizes up to 60 
Mhehes with depth to 9 inches. 


Write for Catalog o 
Gonptete tine, 


1955 Waverly Avi 
Cincinnati 12, Ohi 


‘7te CINCINNATI TOOL Co. 
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Modern K 
NEW BOOK OF 


PLANS 


Shows You How to 
Plan Your Space, 
Build New Cabinets, 
Install & Finish 


© Here's everythin: 
rou need for tadern= 
i ie 


chen Cabinets 
us 


gs 


ia 
tastruc: 
ing 


durable, hiard-cover book today from 
Craftsman Publishing, Dept. PS 10, 
115 Werth St. New York 13, N.Y. 


DEEP TONE 
Dual Mufflers 


for Ford, Mercury 
anon waits muller 1 
Gace bork pecne Greer power eed 
scons. REW ‘rile! Boon’ Tou akon at 
fr onseu Henry Blowoupeclconsrucon 
‘Roged atl tube Grovghot flo alma 
to cong na hain t Sl Rabber mound clams 
ani: Consist a pcoosry Utne se Org ne 
‘se yoo Sed esel”"St COD. Lae Alone 43, 
et ae Chr, Ft rah HM 


ADVANCE MUFFLER CO. 
Dept PS 10-8 ot Anaelas #4, Cal 


H 


400. Vermont 


Wonders Through The Microscope 


‘A new book whieh tells you all about MICROSCOPY. Turn an 
fhetbengtemicrncoe n Mf 
row of Your front 


sronders. Complete Manual for amatests. How aulpment, 
Secure "and "preserve -spectte Pootomlerogrephs, ets, 
Nomerots ittutrations, DeLane’ edition, $1.49, 

POPULAR SCIENCE Dept. 108 
353 Fourth Ave. New York 10, N.Y. 


LELAND ELECTRIC 
GENERATOR 


iy 2.5 KVA, 120 volt, 60 cycle, 1 
Soe he hae eats 
<<; gg Ng I og 
P coment 
— Remit’ by Bank Draft 
$125 freee 


at your hardware store 
on the pinto NEW, SAFE 


a ‘fl SAW! 

MAGNETI c 

sme om Noi JOH Ean enjoy a FREE PERSONAL, TRIAL, on 

. SYNCRO'S ne rowed ye mwas SATE amall cudren 

pc a el ae a 

Besos in ti OW Fat 

eidea nri tame MR dy ores 

aeeierat heemer Paeeeaainoae 

eee aa aunts ee ne Be et 

Reatea er di tet a NERA a a at 

Syl re get NCH ay 

Leni AE 

ena soy eases ee 

| eee ats Scere cece ects eer 
cae 


Quieter operating Sil onl 17 dealers in USA. IE 
2: mSUtT—a eae Spe net you, send only S1720 (plus one Sein to cnet cont 
anne St shipment diet to lctory with 
epinptre ce citrent Male ray eS HE 
wae 


iW. No. th posteard for full, free details, (Dealers 
M for’ "Special Direct 10’ Dealers. Iniroductory 
tratyon Deal Offer “) Hurry! 
DEVELOP A 
SPARE TIME BUSINESS! 


» Listed by 
Underwriters 
Leboretories, Ine 


ERAJONES 


mm / 


Synero 
oiae 

ree | The ONLY FREE TRIAL COUPON 
betes { SAFE Family. 


MR. SYNCRO DEALER: This Coupon 
les bearer to cut-out, on_ your 


Res 
| Pawar : a 
ower Saw NCRO SAW, absolutely FREE, one 

YNCR iiustration of “Mes Syncro' or” any 

flier snapshot or picture wich has been 


CORPORATION pasted on iy" plywood oF 1" softwood 
por mene SER: acc 
Noctis macnn Jig Sows SYNCRO CORPORATION, Rochester, Mich. 
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gett mou 
ALLIED’S NEW 1949 


RADIO CATALOG! 


180 [a 
Value-Packed 


EVERYTHING 
IN RADIO AT 
LOWEST PRICES 


.s eae 
Radio's Great Buying Guide 
Send today for your FREE copy of 

TELEVISION AND Radio's Leading Cataloy 's the pre- 
WEW HOME RADIOS ferred Buying Guide for Servicemen, 
Dealers, Engineers, Soundmen, Ama. 
teurs, Builders and. Experimenters. 


é vi You'll find everything you want in 
Radio and Electronic Equipment—all 
Fa the newest releases—complete, highest 


quality stocks at low prices that save 

you money on every purchase! 
SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


eee 


Save on Everything! 
Get evergthing you need from the 
world's largest’ stocks—new Tele: 
Vision receivers, latest home radios 
and radio-phonos (with new Dual- 
Speed Changers), Amateur receivers 
and station sear, test instruments, 
public address and sound equipment. 
new builders’ kits—p/us thousands of 
Darts, tubes, tools, radio books and 
diagrams. Get the speedy reliable 
Service and expert help you want from 
ALLIED— Radio's Largest Supply 
House. Write today for your FREE 
copy of the new 180-page ALLIED 


SOUND SYSTEMS Radio Buying Guide! 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-K-8 
Chicago 7, Illinois 


Rush FREE 1949 ALLIED Catalog. 


AMATEUR GEAR 


Name.ssercesecseees 


Addresseoes 


Zone. .+++State.. 
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GOOD WEAR ror WORK 


ves Army 
chat's Fighe fOr 
fesistane co wear and (6 

‘og Sanforized". 
Tiina still come UP 


ioe eer looks and longer 


wheres 
feel ea 


Residual shrinkage 


Twill. 4 


{ Reeves Army 
Jess than 1% 


REEVES BROTHERS, INC. ‘. 


54 Worth Street, New York 13, N.Y. 


Highway rupabout.. Low 
90 tates per alin. Just 
ott towether our factory 
Bulle units. Bee how ea 
‘Send §) (refunded 
frat order) for 34 pat 
sssembly book wiih Hi 


SAFE @ 

PRACTICAL @ 

0) ECONOMICAL @ 
Athens, Ohio 


Maybe tonight's the night 
you'll need a good electric 
lantern. Here it is! Has doz- 
ens of uses, indoors and 
out. Shoots 800 foot beam 
Light “stays put” ac any 
angle you set. Buy at hdwe., 
sport, or electrical stores. 


Delta REDDY/iTE 


DELTA ELECTRIC CO.. MARION. INDIANA 


When Screws Won't Stay 
Tight, Use SMOOTH-ON 


Apply SmoothOn No. 1 Iron Cement to serew threads | | 


SMOOTHON MPG. CC 


OUTBOARD MOTORS 


are built the way you 


OTTAWA Buzz Master im Engineers and Mechanic: 


‘A faster brush cutter and wood saw- know they should be! 


ing machine, Propels itself while eut- 
ting saplings and brash. 7 H-P motor, 


air compressor, snow plow 
sands in use, Send for FRE! 


OTTAWA MFC. CO., 1-801 Brush Ave., Ottawa, Kansas 


More Local 
Manufacturers 
are Needed-NOW TA 


ping t ntry bearings, into. a 
R Power plant that 

you the advantages of 

huge F handle, 


‘board motor 


TocalBrike 
Beressiv tk 
uullding program, Mal 
at lower cost, Truly be 
‘er than lumber 
insulation value. 


In with today 
tte 


lorful beauty 


| World’s Most Modern Masonry 


Brikcrete is made in locally owned planti 


using local materials and local labor. "That 


ett 


why high quality and low price still permit 3 s wanted i an 
J (00% to. 150° mar ‘We ‘supply com ‘with those who 
plete equipment: rerms if required, Know Mercury's 


Generous cooperation” Exclusive 
‘manufacturing privileges in pro- 
tected territory. Write or wire 

for information, 


Miles Ahead 
Nieitcter Copan, Cedar Wis, USA 


city. STATE, 
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SURPLUS SPUR GEAR HAND 
HOIST 


LEFTS, as a hoist...or pulls 
asa winch. Hundreds of 
uses for this converted bomb 
hoist. Made by famous manu- 


Slick | 
shaves cost 
next to 
nothing 


facturer for Uncie Sam. . 
Brand new, unusei 

Easily lifts or pulls up to 350 
pounds. 18 ft. of multi-strand 
wire rope can be fed out of 
any one of three drum house 
ing openings. 

Rig it up yourself on wall, 
beam, tripod or trolley, wher- 
ever you want to lift or pull 
heavy or bulky loads, such as 
boats, outboards, stock . 
anything too heavy to handie. 
Free illustrated “How To 
Use It” suggestions. 


STATIONARY TYPE 
(For Fized Location os Shown) 
$9.95 ea. 
PORTABLE TYPE 


4 (With Overhead Hook) 


$12.85 ea. 


STROP YOUR RAZOR 
AS A BARBER 


PERMANENTLY mends cracks 
for holes in wood, tile, stone oF 
plaster. Sticks and stays put— 
oes not chip, shrink or fall out, 
Easy to use, Economical. Mold 
it, chisel it, polish or paint it, If 


paid (in U'S) for only $1. Fall 
money-back guarantee, order now. 


| Mins eo steel DONALD DURHAM Co. 
SELF-SHARPENING .. . ONE PIECE Box 804-V, Des Moines, Iowa 


wrrre ror rour FREE copy oF THe New 
4 KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. $4,215 MAIN ST., BUFFALO 3, N.Y. 
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Em- ao 


a 


Real Enginee 


Control Throttles on 
W LIONEL Transformers 


They're amazing! Fingertip control of direction 
and whistles. Full throttle speed control! Only 


PULLMANS=the new Operating Accessories—the 


few TRAIN SETS! Finer LIONEL Trains than any 


one of the exciting features in the new LIONEL year in all our history! sMOKE that puffs realisti- 
catalog for 1948! Ger it, today! Read about the cally! Built-in wiustue! Only LIONEL has crue 
new Santa Fe and N.Y. Central irsets—the new scale detail realism! Write for special offer Now! 


Send for special offer! 


7 Wa sand you beautiful 36-poge Full Color UONEL Train 


Catalog. 2 Set of 3-Dimensional Views of UONEL Trains in \ 


ction. 3 Pair ol 


opican Eyeglasses fr viewing scenes 
Special it of & cutout colorol buildings for your Train 
Layout o create realism 

Entire package only 25¢ to cover mailing and handling 


costs. Quantities imiced, so please onder early. It's 2 woo. 
derful offer, 


Send tor it Today/ 


‘Tanins, P.O. Bor 330 
Madison Square Sten 
New York 10, New York 


1 encase 25¢, Please seo ene special fer of 36-page Full Color Catalog. Stereop- 
ican Views of LIONEL, Stereopacaa Eyeglasses, and Kit of 6 building cutouts 
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W YOUR NEXT STEEL TAPE RULE 


+ Personalized! \ ge 
s< 


Compare these features 
with any others. 


8 ft, lengths 
reading inside meorure 
© Chrome ploted steel! case~ne rough edges 


Thousands Acclaim 
Western Electrics 
New Hearing Aids 


ificent performance, economy, 


(} sponsible for the popul 
Electric's new all-in-one hearing aids. 
H) Mieyiee designed by the world-famous 


who can be helped by a hearing aid. 
Your Western Electric Hearing Aids 
dealer will be glad to give you a demon- 
fm stration. (Address in your Classified 
? Telephone Directory.) Or send coupon 
Super 66 now for free illustrated booklets. 


FREE!’ MAIL THIS COUPON TODAY 
(WESTERN ELE 
195 Broad 


t. 380. 


I 

I lectric Hearing Ai 
Jee copy of**Modcen Science and ¥ 
I 


Name. 
Address | 

L Gi. Zon State 

‘—--—— = ------ 
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| pepe. 107 


Adjustable Collet 
2 Bushing Chuck— 


EF provid 
od for 
armature shafts and similar 
parts in a lathe. Use in 
sither head or tail spindle. The brass 


; 9716", 5/8" 
© city. Extra round cel 
by 16 


SOUTH BEN 


LATHE WORKS 


436A Madison St. 
‘South Bend 22, ialana 


UNIVERSAL DIAL INDICATOR uid 


our price pent 


345.0 | 


Reg. sold for 


limited supply of there AMES KITS ore 


ea Grend Street SID TOOL CO. New York, N.Y. 


the parts, you need and modernize your 
own ‘heating system. ‘Low " 


PEERLESS SALES & SUPPLY | * Wholesale & Retail 


Lucite, rods, 
buffs, molding 
Everyehing in 

rice 10c, 


on Plexi 
cements, dye 
1, accessories 
Gives prices, sizes, color 
imps or coin, with ad for catalog. 
STICK MFG. & SUPPLY ¢ 
Det. 4707 Euclid Ave. a 


BINOCULARS 
TELESCOPES 
MICROSCOPES 


Write for 
BIG BARGAIN 
CATALOG 


It’s FREE 


BROWNSCOPE CoO. 


24 West 45th St. New York 19, N.Y. 


innd 3, Ohio 


S10 


” YOUR SHOP For 


Greater Usefulness This Year! 


Here as are... the new Power ly and expertly with Power 
King tools to make your home shop _King tools in your shop. 
moreuseful,morevaluablethanever What's more, you can equip at 
before in these days of high costs low cost, Power King tools, with 
for furniture and home repairs! their precision engineering and 
Chairs, desks, tables, lamps, cab- construction features usually found 
inets, shelves, cupboards, storm sash, _ only in more expensive equipment, 
toys... there's hardly a thing of are priced ‘way down. See them at 
wood or plastic that you can't make — your Power King dealer's — soon! 


_ 
NEW Power KING TOOLS Add NEW 
Practical Capacities...Perfect Workmanship ...at LOW COST! 


8” SAWS 


18” JIG SAW 


nS 


Cuts plywood, plastics. 
thin metals, boards up 10 
"thick. 12" x 12" ‘table 
tiles 45°. Heavy well 
braced. Oll-bath sq 975 


lubrication. 


12” BAND SAW 


412" JOINTER-PLANER 
[ Maal. 


Saw blade 
angle cute 2 

with 1044" aren 
ad of blade, Mitte 


ions. Table 
ray tit 


3447s 


wheels assure, trouble-free 


Operation, 14x14 
abies ss". $7928 


1134” DRILL PRESS BELT & DISC SANDERS 


— 
= 


For a profess 


For drilling 
wood sat 
metal, aso 

for routing. 
morcsians 


dovetailing, 
and other 


Handles, all inboard. and nal finish 
wueboded turning ope 


ions. 1 speeds from 800 


bearing for spindle, ball 


trace" sgg7s 


"$6275 


dise or belt 


Prices F.0.B, Kalamazoo less motor. 


cucu! MSHS ey 


ard will bring it 


D PRECISION 
MING AND WES 
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“I never knew 


Good. POWER TOOLS 
Could Be 


So Inexpensive” 


WRITES ON GLASS, 


METALS, PLASTICS 


Never before 


Vew, Dinproved 
EMRICK 5-in-1 Machine $39.95 cours 


Never before such an amazing bargain in 
power tools as this Emrick S-in-1 Workshop! 
Yes, it includes Lathe, Saw, Drill Press, 
Grinder and Sanvler — all for $39.95 complete 
(US. only). Yes, it does the same work as 
Power tools costing up to 8 times more. Yes, 
ft handles big capacity, heavy-duty work — 
HLP, motor, We 


EE 10-00" Senpetecnga Wowie, 
GD. 


CLIPPER DIAMOND TOOL CO, INC. 


| 
| ¥ IMMING. 

rT saga «PROVIDENCE SAW & KNIFE 
Si Sas 


AMAZING NEW 1 7 
Warren Bs]; 

DADO SAWING WASHERS MAK! 

ALL THESE CUTS ON YOUR SAW! 


Smooth, accurate grooves—I2 widths, any 
anile, No chatter, no burning, chewing, of 
sanding! Just dial desired width with Micro- 

tment! 5 sizes fit any saw arbor— 


BUILD YOUR OWN ¥j 


matic 
44", 4", 47, 1", LMS". See your dealer or use 
coupon below! Satisfaction guaranteed. 


ORDER DIRECT! 
1 WARREN WASHERS CO., DEPT. av 
1 70 Medbury Ave., Detroit 2, Michigan 


4 
| Enclosed $4.95 for one set of Warren Washers, i wf 
Heseata teste moet 
| NAME, ' 
' 
| ADDRESS H 
H 
| ~ CONVENIENCE uNEQUALLED 
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Now yo 
shop yo 
—or expand you! 


ai 


without spending o 
lot of money! --- 


y can start that home 8 
u've dreamed about pleasure-giving 


r present shop— HOMECRAFT® 
POWER TOOLS 


a complete shopful! 


: only $28245 


Without motors or 
lamp attachments 


Lathe, No, 46-110 
Even a modest budget fills your shop with Homecra/t 
Power Tools. They're built expressly for the hobbyist 
who uses tools off and on. You don't pay for size and 
weight you don't need. 

Inspect these popular tools at your Homecraft dealer 
now. See why Homecraft Power Tools help you enjoy 
all the fun and healthful relaxation that woodworking 
has 0 offer you. If you don't know who your nearby 
Homecraft dealer is, write today and ask us for his nam 

See your Homecraft dealer now! 


Homecratt Circular Saw, 
% 


¥ 
righe a 


Bnelosed in 0c; Send, ma, 
iBook aad catigg of Of new Homecrait Catalog HC-L. 


craft Power Tools. 
your guide to happiness! 


ou yet 
Lice 
ocroser 194s 279 


A Schult is fons 


TRAVEL-LIVING 
COMFORT AND VALUE 


Your modest investment and able 


Say You Saw 


It In Popular Science 


SAVE od AW MONEY! 


az AW 
and “PEPPY PAL” TRACTORS 
Te pextgaiees emerson 
ae 
Rsteacate oe 
fea 


‘The Shaw y 
Guichly and easly. Plows, cultivates, barrows, dais, 
Balidazes, "ind saws’ wood, 


it 
‘naknaer availa: 


FREE: Beware Rstodast 


5710 Front St, Galesburg, Kan. 
‘668 PS North 4th St, Columbes, 0. 


BOATS! : 


ASSEMBLE YOUR OWN 
PACKAGED BOAT 


Powell SETS THE PACE 


DEALER INQUIRIES 
INVITED 


Write for FREE FOLDER ond eddress of nearest dealer 


| i Fouell MANUFACTURING COMPANY coBf?5n"Sur. 
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Amazing New Utility — 
with sanding attachment 


for Dumore Duplex 


Polishing 


— do these and dozens of 
other jobs with Dumore’s 
Handy Sandy 
sanding $ 95 
attachment 


++. only 


(sanding and polishing attachment) 
makes Dumore Duplex the most useful tool in your shop! 


Here’s a low-priced sander and polisher that shaft, the Dumore Handy Sandy is a light 
really does a job for you! It's a powerful, weight, maneuverable sander. It fits your 
practical tool — not just a toy. The rugged hand, and fills the bill for rough clean-up 
1/14 HP Duplex Grinder motor gives it the work or sensitive finishing operations. Get 
punch you wunt on man-sized jobs. a Handy Sandy for your shop today. It makes 

‘Attached to the end of the Duplex flexible tough work in wood and metal a pleasure. 


\- More Power, More Capacity for Easier Work 


‘That’s what you get from a Dumore Duplex — 
the grinder that takes 3/32", ¥4", and 1%" tools 
for a wide range of work. Deluxe Kit (as illus- 
trated) with 27 accessories, $27.50; Standard Kit 
with 9 accessories, 
$19.75, Attachments 
extra, See it at your 
dealer's, or order 
direct today! 


rae | 


tachment of your Du- 
more Duplex Grinder, id wren, 


enclosed, 


Tear out this coupon and mail today — 


for complete infermation on the Handy Sandy, 
Dumore Duplex, and other Duplex attachments. 
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For pictures with the 


+ Pefeionsl touch 


fat your dealers. 


WESTON 


EXPOSURE METER 
Master 


\ 


QsMinny 


° 
: Sait bog bar bead 
Lathe Dogs ‘esi cn Stoeger 
: Cony er came tem? 
: ome UP GE EP ee 
: wg Ww sg 8 
: a a a 
: pM ig Be & 
: ~~ dia be — 2 
: wm 2 2 ee § 
. ‘ 823 fob toctory 
H : 
. LATHE WORKS = 
456k tMacae st 
‘South Bend 22. indians =|, 
Fa ueeneesnneuenenensensennes 
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AUTOMATIC RETOOTHER 


MAKES NEW 
PROFITS 


Cuts new teeth In 
SO seconds! Any size 
4 to 16 points. Old 
teeth fall off as 
chips, Easy to op- 
erate. A perfect Job, 


mmeoiate SO 
DELIVERY 
Set saw tecth—400 


Ber minute with new 
Retomatic SAW SET 
hat 


VALUABLE BOOK 


oe ce DEe 


Book of Coos! 
Coast Prices for 
Shop 


HASTINGS piston’ nincs 
—THE BEST MONEY 
YOU CAN SPEND ON YOUR CAR 


I FREE for Trailer Builders 
Satety- Engineered 


+ TORG-LESS AXLES + BULL DOG HITCHES 
AND PARKING JACK LITERATURE 


HAMMER BLOW TOOL CO. [c: 
Dept. 11 + WAUSAU, WIS. _ 


CARBIDE SCRIBER 
NON-MAGNETIC 


heat treated steel body. 


LUCAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE ORI CUDAHY, Wi: 


» pun Your own) AMAZING NEW 


2500 WATT ELECTRIC | 


LIGHT 
PLANT. 


) yee 


need to know anything about electri 
Take this assembly, 


Start out by buy! 


the 2.5 KVA Leland Alternator shown 


We will ship you the GENERATOR ON 
ley or belts, for $125.00 freight preps 
urgent, we will assemble your set, us 

6 alsbury gasoline eng! 


lapse for personal checks to clear, we 
emittance by bank draft or cashiers check. 


HOPFER & COMPANY 


3122 EAST 14TH STREET, OAKLAND, CALIFORNIA 


COMPLETE PLANS 


FOR JUST, A ; 
emma analy 


PLAN SErNiTa 16. c 


push car, scooter and 
toy, wipon, ‘Send just. 10e 
and "ask for fr 

all the Stanley PI 
STANLEY TOOL! 


day gift 
Detaited plana. for ea 
make, hart to buy toys 
Wheelbarrow, rocking hot 


Direct from 
Czechoslovakia 


$3.95 


ir 
bowls “with "mois: . 
ture traps: Stom of 
Tone ‘pipe. is made 
6 ieenuine 


‘pide i matal- 
jw) at $4.25, 
which you 


onper ropay: 


ita 6:0 
trdere. 


MACH CO., 


CZECHOSLOVAK impoRTERS 
2553 8. Ridgeway Avo. Dept. O77 


CAR LIGHTER! 


NOW MAKES IT EASIER FOR YOU TO LIGHT-UP 
WHILE DRIVING AT NIGHT! 


1S-0-LITE automatically pops 
Tiuminated lighter well glow: 

k, Why fumble 

a? Install a VIS 
itinators of the 

pop-out lighter that’s standard equipment 
Sout of 10 new ears! Featured at Car Dealers, 
rvice Stations. + 

only $2.75 


VIS.O-L.ITE illuminated well assembly 


Repla 
Re 


*@D Necessities 


ND HOME! 


Ae alte 
tna 
Weare 


PRECISION -BUILT FOR HOBBY- CRAFT! 
IDEAL GIFT— AVES MONEY ON HOME REPAIRS! 


Only Casco puts a complete shopful of 
tools in your hands for an unbeatable low 
$14.95! ‘Perfect gift for father and son! 
Works on metal, wood, fibre, glass, plas- 
tics. Comes complete with 20,000 'RPM, 
AC-DC precision-built power head, ahd all 
accessories in sturdy tool box. 36-page 
Project Book included! On sale now at 
Department, Hardware, Auto Supply and 
Appliance Stores...and bargain-priced at 


CASsSCo™ 


CASCO PRODUCTS CORPORATION 
Bridgeport 2, Conn, 
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IMPORTED BRIAR 0 
with “LOCKMOUNT” 


~ Famous Milano pipe 
MN with added feature 
Lockmount Hesson 
Guard. It screws into 
bow! for tighter, 
firmer fit. Stops 


goo! Mister, 
if you want 
a pipe that 
always stays 
clean and 
dry,geta 
Milano! 


Vv 


“LOCKMOUNT” 
‘GUARANTEES TIGHT FIT 


NO GOO CAN PASS 
LIFETIME HESSO GUARD 


CORK SEAL 
KEEPS VITAL 


, Minneapolis 5, Minn. 
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FASTEST PLANER inthe sORED 
at this LowPrice...$ 215% 
BELSAW Multi. poety leeee | 


speed up productic 
profits! BEL 
The lowes surf 
a va -inndie Eye be stocks Panes 
wed, amir nto smooth 


‘Slates apie 9st 
ATTACHMENT 


BELSAW MACHINERY CO BU071 Fil ig. 315 Westport Ra Ransas Cy. Ma, 
ST 


New Precision Built Commercial 


rand Matcher 


Wood Shape 


Now Within The Reach Of Every eld Lbabeead 


“intormeron’ T & H Mfg. C0. bert ne hy. me, 


Binoculers U.S. Novy 7 x 50. 
Binoculers U.S. Army 6 x 30. 

5 Power Ranger Telescopes a 
Engineers Metal Army Type & Sighting Levels. 
Surplus Govt Tripods for Level, Tromsit, Cameras, 


Used. Good Condition ....... 
New Tripods for Tramits, Levels, 


Special eovoonn couse 
PUBLIC SPORT SHOPS 
‘11 S. 16th St., Phila, 2, Pa. No COD’s 


se ante ath 


Work in, a facinating and profitable hobby. Just out-our 
ating manual. Fells "you how td work 


cot. Detroit 6, Michizan 


WORLD’S LOWEST PRICED 


ADDINGMACHINE raat fai 
naa Sam ma $9.95 
Only 


The SEAMAN ROTARY TILLER 


You can use a Seaman Tiller for: 


© Complete Seedbed © Mixing in 
Pi tion Fertilizer 
Pasture Renovation © Light Brush 
Aerating Soil Removal 

© Weed Eradication © Working Sod 

© Mixing in Cover © Erosion Control 
Crops © Nursery Work 


© Orchard Cultivation 
© Better Moisture Control 
In addition, the motorized models con now be adapted 
to Irrigation Service simply by attaching o Centrifugal 
Pump to the Tiller Power-toke-off, 

k your dealer abou! SEAMAN ROTARY TILLERS, ond write for 


SEAMAN MOTORS, INC. 


5 NO. 25TH ST. (MILWAUKEE 3, WISCONSIN. 


This exching book “THE WONDERS OF CHEMISTRY’ 
to amaze your frends with chemical mag- 
‘many fascinating home experiments, 
of fun, Una, adventure and big future oppoe 
{tunities for boys who know chemistry. Send today! 
© CHEMICAL COMPANY 

Migrsewn, Ma 


Just, the thing for, Home and shop 
Bench Knimated and Revolving 


Light 
Ph Sturdy. 
.eiicient, “Case 


weight in 
livery. Ful 


ton 8 
‘Money “Back ‘Guarantee. = 


| Monthly i income 


FOLEY aaflomatic 
SAW FILER 


In the small town of Searles, Minn. (Pop. 
86), Mr. Conrad Stadick averages from 
$200 to $250 per month reconditioning all 
kinds of saws, lawn mowers, scissors, etc. 
Men in communities of all sizes make up 
to $2 or $3 an hour working full time or 
part time. That extra money comes in 
mighty handy in these days of rising prices, 


It’s no trick to take care of the saw 
filing for your neighborhood hardware or 
lumber dealer—plus looking after the saws 
for farmers, townspeople, manual training 
departments and factorice. Best of all, it's 
a cash business, there’s no canvassing, no 
eyestrain and no experience needed. 


FILES HAND ...BAND... 
CIRCULAR SAWS 


INDEPENDENCE AFTER 40: This 
free book shows just how you 
Ga start at omen your spare 
tine working in your baserment 
‘W's tn immediate 
est that can develop 

into a fullctime repair shop. 


FOLEY MFG. CO., 1019-8 Foley Bidg., 
Minneopelis 18, Minn. 

Send me free book ‘INDEPENDENCE AFTER 401"* 
Nomen —— 


—————— 
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FOREDOM Model #99 
an Amazing LOW PRICE 


ee 


" Homecraft Use! 


Nt 


FLEXIBLE SHAFT 


MACHINE 


with PENCIL-SIZE ow 
HANDPIECE MOTOR 
ry gat Grinds, Polishes, Cleans, | 


Fuexiste = Sharpens, Mills, Carves, | 

SUAFT — Engraves, Etches on Metal 
| uses Wood, Glass and Plastic 
}WunDREDS OF ~S REASONS WHY 
[ACCESSORIES “FOREDOMS ARE TOPS: 


j PENCIL-SizE 
HANDPIECE 


Use Kester Cored solders for hobby-craft 
work as well as home repairs and be sure of 
the finest solder bonds. Acid-Core solder for 
al work; Rosin-Core solder for all elec- 
trical work. 


Over 70,000 Foredoms now in 


KESTER 
SOLDER COMPANY 


4244 Wishtwoed Avy Chios 3, Minas 
odion Pi 


: Brantford, Can, 


Eastern Plant: Newaik, N. 


@YouR MoTOR = 

Drroreaom P PRESTO- FLEX 
PENCIL-SIZE Handpiece SS. 
——— 


/ U-BUILD-IT 


«i TEER: COMPANY 
T——\ supplies oll ports to size 


(5 GD fan) for quick, eary ossembly 
Of complete motel troller 
body-—Roof Cops, Roof 
ows, Doors, Complete 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 


STEM NEVER 
(exS OUT OF UNE 


fe ures sasones 
TaRS & ces 


Before you buy your 
next pipe check oll 
features of th 
Royalton Filterwel 
patented Aj 


filter pipe at $1.00. 
Luxury smoking of 
omaringly low price! 


HENRY LEONARD & THOMAS, INC. OZONE PARK 17, N.Y. 


SEND FOR FREE FOLDER 


MULTI PURPOSE 
POWER TOOL 


465 


Get more fun from 


_ FOOTBALL! 


probs dcleng 
SEND FOR NEW TT SCORE * 
FOOTBALL 32°, 


with 8.) 


SLIDING ? Follow all the thrill 
YARDAGE (7S94.7)// packed action! Keep the 
manner, 2/67/'/ tacts at your fingertips 


score, downs, gains, losses, 
position of ball on field 
® Not a mere toy —useful and 

practical. 64 inches long. 
Durable, long-lasting —use 
again and again. Tear out 
this ad, write your name and 
address in the margin, mail 
with twenty-five cents to 
ALBERT RICHARD SPORTS- 
WEAR, 1661 S. Second St, 
Milwaukee 4, Wis. 


POSTPAID 


r= 


Speed Sweep, the brush 
with the stccl back, is designed to 
sweep cleaner, faster, casier, and to 
outlast ordinary brushes 3 to 1. Arbi- 
trin sweeping fluid, sprayed on the 
floor before sweeping, disinfects, de- 
odorizes, and removes stains in the 
process of sweeping. These, plus m 
more advantages (16 in all) have 
proved to be the perfect answer to 
effective, low cost floor sanitation in 
over 60,000 factories, offices, schools, 
and stores. Mail coupon for complete 
facts, Milwaukee Dustless Brush Co., 


530 N. 22nd St., Milwaukee 3, Wis. 
—— mn 


Milwaukee Dustless Brush Co. yy, 
530 North 22nd Si. * Milwaukee 3, Wim 


We ore interested in complete information about ff 
Speed Sweep brushes and Arbitrin sweeping fluid 
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A NEW KIND OF MOTORCYCLING 
WITH 


‘Sear shite. ¥8 miles per gallon. 70 Miles par howe. 


drive it at your nearest JAWA DEALER or 
r tree folder. 


JAWA MOTORCYCLE CO. 
Dept. S, 
460 FOURTH AVE., NEW YORK 16, N.Y. 
DEALER INQUIRIES INVITED 


Headphones 
212” permanent 


HEATHKIT 3-TUBE 


ALL-WAVE RADIO 


110-volt A.C. operation 


An ideal way to learn radio. This 
it ts complete ready’ to astemble, 
with tuber and all other. parts 
Operate 


broadcasts 
Plug-in. cals, 

Operates loud 

peaker. Add postage for 3 Ibs. 


$8.75 


ber 


fagnet loudspeaker 


INTERPHONE 
2-WAY CALL SYSTEM KIT 


Ideal call and communication sys: 
tem. for_homes, offices, factories 
Stores, ete. Makes excellent ¢ 
Tronie’ Uaby wateher, easy” to 
semble ‘with ‘every. part 
Including simple snstruct 
t0 1/5 mile. Operates 
''A.C."3 tubes, one mas: 
Ship- 


from 11 
ter and one remote speaker. 
ping We. 5 ibs. 


$14.50 


HOME WORKSHOP GRINDER 


Easily assembled 110V AC of DC ball 
bearing, fully encioned motor. trom 
Army"ssurplus, dynamotor.” Purchaser 
to make simple changes and shaft ex: 
tenrians, “dstaied instructions and ‘ai 
ris spplied. Motor’ approximately 
{730 HFP3.060 RP: M. Ideal for tool: 
oat grinder, exible shaft tool, model 
‘Shipping wt. 6 ibe 


Srilt press, saw. 


DEPT. S 


HARBOR, MICH. 


« O©WELDER 


EQ CUTTER! 
es 


i 
‘to Yara, ahd fd Double side with Copper 
eaten Carbone for Cttng Bes 
eating. Soldering, te. Starting 


| 
ze 


SEND NO MONEY! 1oDAY TRIAL OFFER S12 
‘Order our WELDRITE Blectne WELDER’ (Seng Well 
CUTTER C10. D. today. Psy pontman $12 pla 
batage charges (wt. fon) er tend $12 and we ©-0-0-515. 


‘hichnem tng 


fe . 
Some 10 day T 
SIA SIR ROOTS SPC Sena ee Fer. | 
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structions included. No experience 
necessary. 


MAKE AS GIFTS-OR TO SELL 


Sole laeass Write today. 


5.¢. LARSON COMPANY 


FOR TRAINED MEN 
pikemrentet bist st 
WOOD PRODUCTION ENGINEERING 


PENINSULAR BLDG. 
ND RAPIDS 2,1 


You Can't be Stumped Driving by 


a HULL AUTOMOBILE COMPASS 


eS | 

We Make! 
Write for catalog to 
2257VSente Fe Ave. 
tos Angeles 54 


ocrouce 110 209 Y 


é 


SIMPLEST TO USE 


MOST 
ACCURATE 
UNDER 


ALL 
PICTURE 
MAKING 
CONDITIONS 


DISTINCTLY DIFFERENT— 
DEFINITELY BETTER 
because it employs the revolutionary: principle of 
integrating and measuring all of the incident light 
falling on the camera side of the photographic sub- 
ject, Expert photographers, famous for their fine 
work, acclaim it as tops—yet the simplicity of opera 
tion, plus its consistent accuracy makes it easily the 
best for the novice. For movies or stills—indoors or 
out. Perfect for black and white—a must for color. 
$2995 piston. 


Seo your photographic dealer. 


Welle tor itustroted booklet: “Correct Exposure for the | 
Beginner or the Expert."” It will be sent without obligotion. 


AMERICAN BOLEX COMPANY, INC, 
521 Fifth Avenue - New York 17, N. Y. 
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IMMEDIATE DELIVERY ! 


Complete 
8 shown 


$ y a’ 


F. 0. B. ROVERSFORD, PA, 


3® BENCH SAW 


CUTS THROUGH 256 
_nonnr GUARANTEED ONE YEAR 
ith Flooting motor mount—miter gouge with 

Sab Sap-—sieehoon gordnash cleaioes booty 
heavy gray iron fence—[no molor—no bl 


Tobla t2"r 1a" Tnle45"_-Otte becrnp Shppina 8 oe 


AMERICAN MACHINE & TOOL CO. Inc. 


ROYERSFORD, th. 


DEPT. 200 


CURIOUS? * 


SHIP-IN-ACB pas 


75 


1232 Etowah, Des 
ROYAL OAK. Mt 


| DEPENDABLE CRAFT SUPPLIES 


LEATHER CRAFT @ plastics @ porreny CRAFT 
BLOCK PRINTING @ BELT CRAI 
TEXTILE COLORS # POWER TOO! 


BRAUN-CRAFT 


wooo BURNING 


INSTRUCTION BOOKS @ WRITE FOR CATALOG 
DWINNELL CRAFT SHOP 
Elm Grove, Wheeling, W. Va. 


Dept. PS-810 @ 


DER 


7rd 
Phe Cevpousner SAN 


599 TENTH AV., DEPT. EBNEW YORK 18,N.Y. 


THE BULL BUFFER 


Pat. 


You polish and sand faster, easier — do bea ). It's the only buffer you can 
professional ith thi new turn f é circle while you hold your hand 
ment for your hand drill. rill § Reaches all curved and fat sur- 
for itself the very first time ish S built of lifetime 
your car, floors, woodwork. fui 
‘The Bull Buffer fits any chuc ‘, 
cl te el de epee rene eee eee or your Bull 
eas pie- $9. Q5 


ORDER THESE ACCESSORIES FOR YOUR BULL BUFFE! 


(Cup wire brush attach 
nt for renoning paint Bull Buffer comes complete with 5-inc! 
a ma oer ures ge Fubber disc, sheepskin bonnet, and 2 

: et 38.06 Fandine discs, only $9.95. 


BERTRUM E. ENGINEERING COMPANY 


3121 MAIN ST. Dealers write jor information KANSAS CITY, MO. 


Pi 33 
ee ts | mova FLEXIBLE SHAFT 


® Converts Any Motor, Drill 
Press, Electric Drill, Electric Fan 
Into A Handy Rotary Tool. 


In tie, Wood, Gloss 
PY ES!, Only $3.99 and ROTA-SHART 
turns Your old motor, drill press, 


f| tric dritt or electric fan ‘(10 ineh oF 1arg- 
UNITED WHEEL STAMPING CO., Dept. PS- ff er) with blades removed, Into an efficient, 
2756 wo ism st: ‘chicare 43. tt. Versatile Flexible Shaft Tool for doing 


hundreds of grinding, polishing, sharp- 
ening jobs, especially in hard-to-get-at 
|} pinces. Attaches to motor shaft or in 
Chuck. Convenient handpl 

of handling. Generous 40- 
fength. Comes complete w 
Sanding dise ready’ to. usi 
press chuck. 01 

der today. 


ve {Or ease 
neh overall 

bum and 
ina. drill 


FAMOUS WAR SURPLUS AIRCRAFT FLASH UNIT 


PURCHASED DIRECT FROM U. S. GOVERNMENT —ee 
vacuum] SEND NO MONEY! postman oniys $2.84 
CLEANER | plus posta 2 to! T Bast ot delighted 


igh vlash 
tal b ‘ MOTOR | return for money-back 

Sie Gat Bava a Gara eto sgseete ie Sea eons att RA 

A'ittinc mae surpion barns While they tants 7A STRADER PRODUCTS CO. vert. r-102 


259 Strader Ave. ‘Cincinnat! 26, Obie 


GINEX INC. (Dept. SP.) 165 W. 46th St., New York 1 
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The meter 
with @ 


MEMORY! 


EXPOSURE 
METER 


correct exposure . .. helps your camera cap- 
ture the full beauty of autumn color. Exclusive Trl- 
dent Analyzer. Measures reflected or incident light. 
And it's s0 easy to use. Type PR-I, $32.50*, 
General Electric Company, Schenectody 5, N. Y. 


‘Also fomous Type DW-58 meters—$19.95* ond $21.95* 
‘Fale Trade price, Fed. tox inc. 


GENERAL @@ ELECTRIC 


MACHINE SHOP EQUIPMENT 


® The 1949 edition of the famous 
Center Tool Co, Catalog is now 
ready! Every workshop owner 
should have a copy. 240 pages full 
of illustrations, descriptions, and 
prices of the latest tools made by 
best known manufacturers in 

8. You pay the cost of printing 
0c, We refund your 30¢ with 
your first order of $10.00 or more 
‘Prompt delivery on most. tool 
Send check or money order to- 
day! 


SAVE BIG MONEY—ACT NOW! 


ELECTRIC MOTOR '/ HP. 27 V. D.C. RPM. 
700 fer anterittent or coatinucus duty: 


000, 

‘Shaft. VARIABLE SPEED. MOTOR: 
adapted t6 110°V AG, or REA Hine by 
Fearranging armature brush leads. "Une 


Sieg. tnstruction $5.50 


inet 
‘8 ew Precision “Gear, Im- 
pelier ‘pump’ Pumps liguid. up. to 
EPSt Pressure up to 200 Ibs. per Sa. 
in, For bigh vacudm” sir pressure, ing: 
thas’ gperating units ste. "Sine, Sar ox 
Instructions incl ass $3450 
BRAND NEW BEAM ANTENNA ROTATOR MOTOR 
Operates Directly on 110 V_ A.C. 60 cyclen re 
Suires only: 13 ma Condenser) ‘Also Fine for OB 
Grating Attic Ventilating LOUVERS. such as used 
with ATTIC FANS. FURNACE DAMPERS or check 
ea ay see, cae $3.95 


‘Can 


35h fobrepele AE, use 


49 CATALOG 
include “News 
igantine 1854, and 
Frigate 1799, 
new fittings. 
Send 15¢ for catalog. 
SHIPWAYS 


Available Only Through Snap - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP. Kenosha, Wisconsin 


ie Marble at 


‘MOLDS: Valuable information for novelty casting, 
‘iakes $1.00 itom. PERMA-TEX Plat a 


‘out beautiful battorns in 


CENTER TOOL CO., 153 Centre Street, Dept. D, New York 13 


BING PRODUCTS" aacingsets™ 


ATTENTION CRAFTSMEN! 


STEAM ELECTRIC COMPANY 
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‘An All purpose, Personalined, pencit Rit Featuring 
Won eriber 


NEWARK 4, NEW JERSEY 


Fa Toans. inset ‘in ‘atifiar” intercnangeabie setting 


Bey 


[Sale] WAR SU RPLUS BARGAINS E774 


U. S. Surplus ——___——. 
HORNS and HOWLERS GAS ENGINES 


a pnick.”. "* $102.00 
ARMY PARTS CHEST 


STRONG BOX 


Fire resistant steel 
Strong. box. Office 


Electric Benet Cable 
I new) 


: corp SETS 


MONEY-BACK 
GUARANTEE 
ON ALL ITEMS 


Order at once! 
‘irple morchesdion ke sihjecd 
to prior sale. 

All prices F.0.B, Milwaukee, 255% 
deposit required on all 

orders, Many other bargain items 
not listed — write for our free 
circulars. 


C & H ELECTRIC COMPANY 


Dept. S-10, 436 W. Juneau Ave. 
MILWAUKEE '3, ‘WISCONSIN 
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The complete | 


poralole 


Regulation 
84 character 
keyboard 


“TYPING AIDS! 


fs ake SELECTOR 
2. VARIABLE une 

|ATING 5! ‘ 
3: ROT TOKE RIBBON REVERS 
YPEBAR SPEEO BOO! 


SPACER 


PORTABLE TYPEWRITERS 


MACHINE STEEL 
AND BRASS USERS 
TOP-GRADE %” GROUND AND POLISHED 
DRILL ROD only 82€ 3 foot Bar 
‘A WIDE ASSORTMENT, BIG STOCK 
COLD FINISHED STEEL 
IN ROUNDS, FLATS, SQUARES, HEXES 
FREE CUTTING BRASS 
IN ROUNDS AND HEXES 
WRITE FOR THIS FREE 
PRICE ANE 


09 or mote, we will give you, 
sibeated ot cael 


ME in GOLD LETTERS 
ONVrHe PACE OF THE RULE! When you write for the 
Stock lst, you Will get full details, 


DON’T DELAY! WRHE TODAY! 


CHESTERFIELD STEE VICE C 


Dept. jox 30! 
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SENSATIONALLY 


leveland 17, Ohio | 


ELECTRIC HEATER 
HOT WATER 
N FIVE MINUT! 


PARAMOUNT ENGINEERING & MF 
172 RAVINE RD., KALAMAZON 


f evinnupe 
2. : 


J EVINRUDE MOTORS 
 5842.N. 27tn St, Milwaukee 9, Wis, 


DO FILING LIKE AN EXPERT 


om at with this new interchangeable 
4 MASTER FILE HANDLE 


FITS ALL FLAT TANG FILES—NO MORE BRUISED FINGERS 
4 for fast fing. He 


en fi 
Box 96* Progreso, Texas 


Running HOT WATER 


ind itty? from any COLD WATER FAUCET! 


A No.1 
beouty oid 


‘mea WATER PUMP} BARGAIN! 5 ee 


BUILD YOUR OWN WELL. 


Non-Corrosive Shaft and Pump. Long 
tite. 1000 and “ 


Etpreas collect | 
JOHN CHERUP AND CO. 
J 4500 Broadway, New York 33, N.Y. 


“HIGH SPEED 
ROTARY, FILES 
Assorted 2 


15 Assorted 1/8 shank mount $0 


ae thi mui 


i eae 
* sty 
SID TOOL CO., INC. 


‘cot ateet ani9s‘e. 8 mile Avers Detolt 32, Mich. 183 Grand Street New York, N.Y. 
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Binocular Eye Loop 


py] Enables You to Seo Objects, 
Greatly Magnified, 
A] wae Clarity of Normal Vision 


work, lowers costs, gives 
Ghrdcdimensional "vision, ellininates 
Gistraction, fits comforeably over any 
regular eyeglasses. 


Always Free Use of BOTH Hands 
4 sizes 


‘Sati 
SCHOENIG a Co., Inc. 


Dept. PS, 9 Rockefeller Plaza, New York 20, N. Y. 
ener 


Model K 
$149.50 
FOB, 


GROVER PRODUCTS CO. het a 


(Ere 7] to 


Sharpens, rou ne dei 


Cy 


% 


. rant eB orks 
Magic Paint Set! 


12.00 
‘ a GLOWS INTHE DAy 
Folder. 


MARVELOUS GIFT! Fise 
sale fan for children. Usefol 
‘round house to find objects 
fi dark. Aids afety. Magic ef 
fects. § colors: white, yellow, 


(Resailers, 
THE LUMINOUS PRODUCTS COMPANY 
7001 Emerton Ave, Upper Derby, Pa. 
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AT YOUR DEALERS— 
‘Of ORDER DIRECT 


orden, 
Yates Mite Gan, GlieK~ Main Sty Lake ‘Geneva, Wlaconaa 


Amazing Mew wire stripper 


_ AUTOMOTIVE STEERING! Baits your own coaster 
jgn with this precision-made wheel kit! Centrifugally cast aircraft 
aluminom alloy and sel parts make this fine kit sturdy, long wearing and 
attractive. Kit includes 4 10" wheels with Oilte beatings, semi-pneumatie 
tires, ow0 atles, and complete automotive type steering sscmbly scering 
wheel and column, gear link, arms and tie rod. Also axle clips, bolts and 
screws for mounting yout frame and complete instructions Price $21.50 
F.O.B. Pasadena. Immediate delivery. Order direct, cash or 


OLD & BARNES, 250 N. Vinedo, Pasadena, California 


Ronald Johasea 


ace Whitman 

Tacks, Biche Porta, Or. 
Sesirelet Award Junior tet Award 
Stio0 Scholae 0 Selaratip 


Howard Eien 


Leen Levant Howard K. Graves 


Sau Francisco, Calif. Washington, D.C, South Bend, Ind. 


Senior 2nd Award 
Tom Goat lah 
Birmingham, Micb aaa: 


ior ard Award Senice 4th Award 
$2,000 Scholarship $1,000 Scholarship 


Harold Simon 
San Antonio, Tex. 


Dap ant Major Award Winners 1948 Competition ir ud Arad 
1000 Sehalaahip 

Tal Ee Build model cars for the 1949 Fisher Body Craftsman’s a 4 
Jute Sed Award Guild Competition—734 awards —oniversity scholar- oom 
S200 Setatehip ships worth up to $4,000 each—cash—trips—tool chests! f° Son Setohiy 


Any boy 12 years old or over and not yet 20 on September 
1, 1948, may enter the competition to design and build 

model car. Junior and Senior Divisions with identical 
ds let you compete with boys of your own age. No 
fees. Awards include Model Builders’ 
Tool Chests, cath, all-expense trips to the Guild Con- 
vention, and 8 university scholarships worth $1,000 to 
$4,000 ‘each. (Duplicate awards are given if sons of 
General Motors employes win.) Judges include deans or 
presidents of 10 leading technical schools and universities. 

Write for free membership. Each new member receives 
a membership card and button, a full set of plans and 
instructions, all free. Competition closes at midnight 
July 1, 1949. You can win one of these awards! Mail 
the coupon NOW and get started. 


a 
dues or entraner 


FISHER BODY CRAFTSMAN'S GUILD 
‘Spomored by: Fisher Body Division of General Motors 
General Motors Bldg., Detroit 2, Michigan 


Enroll me in the Fisher Body Crafteman's Guild 1049 
‘Competition. Send me full instructions without charge, 


Address. 
Git ees 
1 was born on the— ay 
Pareot or guardiaa 
Name of school 
ity___ 


THE NEW OCTA-GANE warTer 
INJECTING CARBURETOR Gives YOU 
BETTER MILEAGE & PICK-UP 
MORE POWER & MORE PEP 
CLEANER & COOLER MOTOR 
OCTA-GANE 


CONTINENTAL CARBURETION 
DIV. 10A, INIVERSITY AV! LEY, CAL 


DEALERS 


$1.00 ence 
} $2425 ond 


ar & Model Cat 


Mitwaukee Equipment Mi. Co. 


For Bigger, Better, More Profitable Crops Ff 
ROTARY TILLAGE STARTS IN FALL ts 


BUY YOUR M-E 
ROTARY TILLER NOW 


Model 6-26 
Got 26-inch 
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CO, TIRE INFLATER _, 


ond “ 
FIRE EXTINGUISHER 


@ Inflates 6 tires to 30 Ibs. 
pressure. Can be refilled at low 
cost anywhere. Every motorist 
should carry one as insurance 
against tire trouble and fire. 
Send check or money 

order. 20% advance $395 
deposit required on fer. 
all C.O.D. orders eri 


RADIO CENTER 


2530 € 


—— ENGINE Mental 


5" spn "Bur 
gy Cuardnined A eas 


ROTARY, INDEX, MILLING 
"8 


Ny E 


‘Send Money ¢ 
FINNISH, KNIFE IMPORT! 
x 5664, 


Anon. 


ang FOUNTAIN PEN GUN 


\ced method has healed thousands. No 
‘aps, no elastic, no plasters. No dict 


‘of spine. Flexo-pad. Entirely different. 
by doctors, mechani ks, Very 
Tight, INEXPENSIVE. ‘GUARAN! Write for 


SMITH MANUFACTURING COMPANY 
ESD 1893 Dept. PS, Preston, Ont. Con. 


MOTORISTS SAVE“... 


RUBBER TECK SPARK PLUG PROTECTOR 


New device keeps water off spark plugs! Don't run 

battery down when you wash car—no stalling in rain 

—keeps plugs clean—free of grease—moisture. Better 
spark-save gas—used on cars, trucks, tractors. Pays fami 
{or itself in short time. State make and Year 

of ear when ordering. Lasts for life of car—[6"1.20) alm 
easy toinstal. Guaranteed. Rush your order] 41 go} 
today-sent postpaid. 


‘Gareriduen 9 for'82-80, Order 


SEND NO MONEY #2: 


Srumiese ee ES 


DEFENDO PRODUCTS CO, °>- +53, 235 6, mentean Ave, 


ACCESSORIES DISTRIBUTING CO 
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p> SAVE $$$ DO YOUR OWN REPAIRING! 


BY: vournown ARC WELDER 


YOUR OWN 
It’s Easy To Operate . . . Easy To Build 


former parts kit supplied can be 
‘Sacembletl inn few houa with only 
ferew driver and pliers. ‘Detailed fo 
‘Hructions and_drawiogs Incloded, 
‘Je'amr CAPACITY. “OPERATES: 
Fone ANY fropery ied nwa cycle AC ng, Other 
avail roy ight additional conte. 


LUMBER 


A BOARD OR A CARLOAD 


‘CRAFTSMAN WOOD SERVICE CO. 
2720 8, Mary Se Dept 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert instruction—over 114.- 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished. 
Easy payment plan. Send for FREE BOOK 
NOW—"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
De 646 N. Michigan Ave., Ci ant 
AMAZING BENCH KNIFE 
CUTS ANYTHING 


Save Fingers 


ough, sharp articles, balling. 
ings sanding. 

work, many other jobs 
gers or thumb, front or ba 
Feather, elastic web bac 
cool, confortable Bt. E 


Oc each for samples © 
order box of $0 at $4.25 lems 
Catalog of Steet 
‘Apporel jree on 
INDUSTRIAL 
1425 Garfie! 


& 


amo nd 
Sslegurds Since 1910 (InCanada: Safety SupplyCo.,Toronto) 


Complete New 


SUPER POWER 
TOOL KIT 


Built 


by 
DURO $ | 9g 9 5 
America’s 
Greatest Power 
Tool Value! lata With Power sl. 5 


Hobbyists, home ceafts ‘hd Fal lastructons, 
men—this is the power 

toot kit for yout Heavy 
duty DURO super power 
tinit does cutting, grind: aon ae 
Ing, polishing, engraving, carving and scores of other opera: 
on Ps oth, “wi in this DURO- 


output. 


Eomplete power tool kit contains the power unit 
bea re points and cutting burrs and full operating in- 
fot only $19.95. 


SD. FLEXIBLE SHAFT MEANS 


ADDED UTILITY! 
bearing hand piece makes eny 


with ball 
wires hand “carvi, 
Sanding, camer lots more fun, Bouble tl 
tiyout BURG Super Power’ Too! Hit wih ts 
ocfal Rexible shat for only’ « wn emt $1395 
You can start with this LOW COST Power Tool Kit 
‘end BUILD A COMPLETE HOME WORKSHOP 


‘One DURO super power unit is used on all of these home 
‘workshop tools! You may buy them singly—or in a group, 


WRITE FOR FREE CIRCULAR giving full details on the Super 
Power Tool Kit and the new, low cost home workshop units. 


DUR METAL PRODUCTS CO. 


2671 H. KILDARE AVE., CHICAGO 39, ILL 
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REMOTE INDICATORS 


for use on.. © WEATHER VANES 
see Pop. Science pg 180 Mar. 48 
®@ LIQUID LEVELS 
in wells, tanks, ete. 
CALL SYSTEMS 
TV & HAM ANTENNA 
Direction Indicator 
© CAMERA LENS FOCUS 
‘and Footage Indicators 
| @ HUNDREDS 
of other applic 
when the absft of oof fn tarned 
Ofrthe remove unit wil follow accurately 
to the same position. Operates, at any distance with simple 
‘logical connections between, them 
‘Stanulactured. by GE. 2° diam-,'3%/" long, with threaded 


shaft and nut, Pait operates with capacitor on 119 V. 60 ey 
\C. Complete instructions and capacitor Included. 


STOCK NO. SI 50. $ 1.95 
DUBIN iiéinonics co. ine. Dr 
1103-02 NORTHERN BLVD., CORONA, N.Y. Dept. PS-10 


Bie! ravtern ony 
PATTERN SEnvice” 
383 


PORTABLE SAW 


From Your Powerdrill 


sTROTHE 


PAINT SPRAYER 


WITH ELECTRIC MOTOR 


Positively unheard of 
trie heed 
cgi 
ul ces 
eae 
oe — AY 
sor, 110 volt A.C. @og 
Sones 
saan Hs | 
ee 
areola 
Geers 

ip iiiereasee 
mira 


HOME SHOP PRODUCTS Co. 
"4021 Sheridan Road 


Dept. 27 
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A Sensational Value! Complete 
Sanding and Polishing Kit 


ony $995 


Wall Fit Any Ye""Inch 


‘Size Electele Chuck 
Includes two $” discs, one 


NEDRO SALES CO., Dept. P5.2 102 W. Tith St., Phila., Pe, 


EASY-CARVING STONE 


For Artist, Sculptor, Hobbyist, Designer, etc. 
Imported Oriental Stone. Beautiful in grain 
and color! Cuts ‘easily with pocketknife, 

ENDORSED BY PROFESSIONALS! 
Work Kits $1.60 & $2.60 P.Pd. Thousands Satisfied! 
FAR EASTERN SCULPSTONE CO., INC. 
159 East 28th St., Dep't. 8, New York 16 


Be a MAGICIAN 


Leam this fascinating hobby by mail—the EASY wa) 

Fou,can amuse and mystify your friends FROM T 
. which clearly. 

full details, illustrated 


you will revel in our logue. 
CALIFORNIA MAGIC DEPOT 
2494 Telegraph Ave. Berkeley, Calitornl 
SHEEPSKIN LEATHER JACKET 


fev’ yee caries 
Etsrisy 


Radio For The Millions tells 
paiiora B-tube FM set, io 


ostanin only $109 plus posage fo 
aoa as posage for 
"Regular edition, tf after 7 days" 

fed, return ie for full refund. 
ice Yor R todays to: 


POPULAR SCIENCE, Dept. 108, 353 4th Ave., N.Y. 10, NY. 


ELECTRIC MOTORS 


split phase 

110/220... capacitor 

110/220........copacitor 24.95 
Dayton or B-Line 60 cycle 1725 RPM motors. 


SEWING MACHINE KITS 


Complete kits to electrify your sewing machine, in- 


cluding motor, speed control, bell, pul- 
fey and clecric light with shode.... $14.95 


‘SPECIAL 


Y% hp. 110 volt, 60 cycle, 1725 RPM or 3450 RPM 
double shaft motors complete with cord, plug, 


cere. eich Bult spacer, Gog OF 


load switch, ball bearing, each 


All brand 
Send money order, bank draft or personal check. 


JERSEY STATE EQUIPMENT CORP. 


ELECTRICAL AND MECHANICAL EQUIPMENT 
«+. the quality and price are right! 


w standard equipment, not wor surplus. All_ quototio 


SPEEDY SPRAY UNIT 
Brown No. 890 Speedy Spray unit less motor..$26.95 
‘Complete with 1/3 hp. motor. $37.00 

SAW BLADES BUFFING WHEELS 

Sow Blades, heavy govge, eels 1/2" thick, 
igh quality alloy steely the 
finest home ond hobby so~ 
ever mode. 


$2457" 
3.40 


$2.95 
3.95 


‘crosscut or combination 
Price, Specify 
‘desired. 


us your inquiries on el 
pressors, spray guns, air ar 
pulleys, and air conditioning blowers. 
F.0.B. Newark, New Jersey. 
send 25% deposit. 


‘On C.0.D. order 


180. Mulberry St, 
Newark 2,.N.J 


wiee Through The 


Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


BUILD and ENJOY YOUR 
OWN BOAT/ 


WITH A 


Plywood Boat Kit 


LIGHTWEIGHT, 12 FEET LON 

READY CUT—needs no forms nor 5 

lal tools to assemble, Feit includes 

fisraware, paint, ete. (less oars). Send for Free Folder. 
TAFT MARINE WOODCRAFT 

Dept. N, 636 39th Ave. N.E., Minneapolis 18, Minn, 


Say You Saw 
It In Popular Science 


“MASTER HOBBY ARBOR TOOL KIT 
AT THE —_ a PRICE re 95 


r $20.00 for hall of what we 


S # back. Your money refunded, 
MIGHTY MIDGET LATHE 


AC-DC 1/20 HP. 3/32" Chuck 


25 Varieble Speeds 


Ss $14.95 


Including a Set of Took and Stone 
4 C,O.D., check, cath or money orders 


GENERAL AIRE CO. 


447 WN PHILA. 22, PAL 
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HO VOLT, 60 CYCLE, 2500 WATT 


POWER PLANTS 


GOVERNMENT COST $535.00 


WA! 
SURPLUS 
BARGAINS 


BH P. GAS ENGINES 4 
TRATTON. BUSY BEE 


ROTARY GEAR PUMP 


PRECISION BUILT ORIGINAL PRICE $24.00 


LECO ENGINEERING CO. 
Box 908-PSi0 _Lincoln, Nebr. 


HOW TO BUILD 78 RADIOS! 


Giant book, Radio For The Millions cells you how to build 
7h radios—an S-cube FM set, a 2-way radio station, bicycle 
radio, vest pocket portable, floor lamp set, all-wave receiver, 
Rome’ recorder, exe 68 cee! "Order aie 
handsome” cloth ae FRegular edidoce Wester dupe 


ula edition 


POPULAR SCIENCE, 


WHEN YOU WANT THE BEST RISCO HAS TT 
V. M. Velvetmixer 


RECORD 
CHANGER 


% on ii 
WE SELL REVAIL-RISCO ELECTRONICS—25 W. Bwoy NY 7 NY 
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New Improved) 


CHRONOGRAPH WRIST WATCH 


‘MODERN 4-IN-1 MIRACLE. 


FELEMES 
mnee by 


bee 
ight 


feed ton Se 
Ing. accuracy! 
ve 


0.0.0." plus postal char 


JEWEL 
UNITED PRODUCTS CO. 


7041 S. Haleted, Dept. CHR-101, Chicage 20. 


Government Surplus 


aa Explosive RIVETS 


SUPERIOR DIST. CO., P.0.Box 212, Schoolcraft, Michigan 


OVER 250 SURPLUS BARGAINS 


Write for FREE Catalog PS-10 TODAY! 
721 Walnut 


FISLER SALES CO. sasss cy 6 wo 


FIREWORKS 


CHINESE FIRE CRACKERS 
1 Bundle or 1280—1 75" Crackers. $2.50 


indie or 1600—1 14" Crackers. 3.00 
8 Bundles 10 


BALLOONS LATEX RUBBER 


No. KB, per Gross.cssesessctsnsssisssseisee $1.00 
No. K 10, per gross. 115. 
No. K 20, per gross. 2.40 


whi 


UNITED FIREWORKS MFG. CO., INC. 


ie only. Send Remittance with Order. 
Dayton 7, Ohio 


inal | SUPER 100 PIECE SOCKET- TOOL SET 
noceywood WOLF WHISTLE : 3 


‘CAR HORN 


A 
% WOLF CALE 


KAYAK BOAT CO. 
'703R- WHITTIER ST., N.Y. 59,N.Y. 


| 
YOUR OWN POWER TOOLS 
BUILD 5 nithve ARBORS $6.95 | 


GET READY for the BUILDING BOOM 
Learn about Earning Opportunities 


in BUILDING CONTRACTING 


OMAHA SCIENTIFIC SUPPLY CORP °- 525,73, “icbeaSts' 
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Surplus Bargains 
3 \ah" GENERATOR 


These generators are excellent for truck 
co bas tse, They show: make a Bre 
fice light welder. Brand new in original 
ictured with pulley, $9.45 each 
‘eyed shalt less palley~S7.93 


r BRITE-] 


PAINT YOUR CAR: 


AGAIN! 
New AUTO ENAMEL 
Applied with POWDER 
PUFF Gives Mirror-Like 


“Professional” 


© Now, with “BRITE-AGAT 
Wype Corp.'s, ONE-COAT Atitc 


on by Professional Auto 
Painters—at a fraction of 
regular cost! Just WIPE 
ON with Powder Pust— 
which we furnish at no 
extra charge. Takes 


"Covers" beauty NO BRUSHING 
streaks, NO lap-marks N SPRAYING 
* ceca ovec any MASKING 


°° and yet you get a beautiful 
amel. Order TODAY! paint gob that looks like It 
‘was sprayed on! 


SEND NO MONEY! “** 


“BRITE. AGAIN!" is sold by 


Comes in 
6 Popular Colors 


ALL coLors 


SEP owyRgEY Fefuaded. Or- Only $1.79 Per Qt. 


WYPE*CORP., Dept. 17-K, 2214 Dolman, St. Louis 4, Mo. 


Ses ee 


Bayt pee tad 
PREMIER PRODUCTS CO. 


WOODWORKER’S TURNING 
ai AND JOINING MANUAL " 


simplicity and ieptuloes Many illstraioas, Fall cloth 
ruxe edition, 
POPULAR SCIENCE Dept. 108A 
353 Fourth Ave. New York 10, N.Y. 


CRAFTSMAN’S GUILD 


HARD-TO-GET wnt MATERIALS 


BAY for ree estalenue (| se 
CRAFTSMAN’S cuitD, M: rinses 


POWER ATTACHMENT 


FITS ANY SIZE OR MAKE 


LAWN MOWER 


Requires 
No Welding 


sHoP 
‘Oak 3, Michigan 


LESS THAN 
00 


cH a, Shes Ee | | 
iting 2 Lenin Co ete ria, ge. 


ALUMINUM 16-GAL. FUEL TANKS 


2 tottom outlets 
diame 


ABE Ct NC. 
107 W. Hiawatha Bivd, ‘Syracuse, N.Y. Phone 3-0151 


Say You Saw 
It In Popular Science 


Parts for Military Type 


TRUCKS and JEEPS 


New All Purpose WINCH 


3,000 Lbs. Rated Capacity 
Ideal For.Jeep 
Spur gear type winch complete with| 


238 Ibs. Special 


TRAILER AXLE ' 


ruler axle complete with Timken 
oie "e030 Suad ‘Wheels 


PISTONS NAbhl PIN 
= # $3.00 


act $3.00 


MUFFLER 
heavy duty ‘Truck Mutter 


ews quoted are F eu 
SSE" Gcponte reauired on, COD enacts.” 


se AUTO PARTS (One 


1901 TROOST-GRI8O0-KANSAS CITY, MO, 


BURETOR TOO RICH 
KES MOTORIST TOO POOR 


Baked « 
‘discs 
SATISFACTION GUARANTEED. 
‘Send Check or Money Order $1.85 ea. 
Set of Two $3.55 Set of Four $6.95 


COLSON EQUIPMENT & SUPPLY 


1317 Willow St. Los Angeles 13, Cal 
octoser 1948 


G BIG NEW BOOK 


EVERY ONE AN UNBEATABLE VALUE! 


§ POPULAR SCIENCE MONTHLY, these grect books 


jitors o' = 
| Propared by the Edi e-minute information, 


pictures and dia- 


ith up-to-th 
rsting with up-to-t bs d not he: 
fe | ore ea raine ill save you both time and money! You neo ne 
hed grams that we or your own enjoyment or to use as gifts: 


tate to order one or all fi 


We guarantee comp ‘or your money back! 
le 


ete satisfaction 


NEW HOME 
WORKSHOP ENCYCLOPEDIA 


Here’s a giant book that’s jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! It's filled with over 1500 pictures and dia- 
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts .. . how to repair radios, 
autos, electrical appliances . . . and no end of ideas for 
keeping the home shipshape! Yes, you'll even find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects, 580 
pages! Handsome DeLuxe edition! Printed in 5 colors! 


TINKERING WITH TOOLS 
It’s easy to do your own repairing—and lots of fun— 
if you follow the simple instructions in this big 260- 


page book! Everything you need to know about car- 


8, plumbing, painting, masonry, shingling, wallpaper- 
ing, etc. 215 pictures, DeLuxe edition. 


entry, plaster 
ing, electri 


THE HOME CHEMIST BOOK OF FORMULAS 
Shows you how to set up an in- ‘A wealth of formulas, recipes, 
} expensive lab and perform bun- and secret processes for making 


dreds of thrill 
How to do am: 


gz experiments. soap, ink, insect spray, glue, 
g chemical furniture ‘polish, hundreds of 


ticks, and magic, 192 pages. other useful household items! 
DeLuxe edition. 250 pages. DeLuxe. 
) WONDERS through the MICROSCOPE DECORATIVE METAL 

Hundreds of exciting experi- How to make useful, attractive 

| ments you can do with any articles out of sheet metal, 
microscope! How to secure spe- pewter, bronze, steel and pre- 
cimens, build apparatus, make cious metals. Directions for 
slides and photo-micrographs, bending, shaping, finishing, 

' etc. 192 pages! DeLuxe, antiquing, etc. De Luxe. 
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BARGAINS FOR YOU! 


EVERYBODY'S RADIO MANUAL oom 


$f PRY «How to build and repair your own radios — tiny 


portables, F-M receivers, radio-phonographs, short- 
wave sets, recorders, wireless record players, etc! 
Written in simple, non-technical language with a 
wealth of drawings, diagrams and wiring circuits that make every step 
easy to follow! 256 pages. 216 pictures, DeLuxe edition, 


FIX IT YOURSELF 


Home repairs made easy. Be your own 

handy-man! Simple directions and easy-to- 

understand diagrams show how to fix and 

repair furniture, electric outlets, windows, 

doors, leaky pipes, floor boards, chimneys, 

boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house. You will be surprised how easily you can do things after 
reading “Fix It Yourself.” 256 pages, 163 helpful illustrations, 
complete index, DeLuxe edition. 


WOODCARVING AND WHITTLING 


Here's a fascinating hobby anyone can learn with 
this completely illustrated, easy-to-follow book! 
You'll find step-by-step instructions for makin; 
scores of ornaments, jewelry cases, furniture of all 
kinds, treasure chests, trays, chairs . . . and even wooden figures of men 
and animals! Over 270 pages, with 150 pictures to explain your every 
move! A gold mine of ideas packed in one big book! 


SEE THESE BOOKS AT OUR EXPEN: POPULAR SCIENCE, Dent 108, | ‘| 
Please send me the book(s) checked below. I will pay postman the 


price shown, plus few cents postage, on delivery. You guarantee 
Eomplete Satisfaction or T may return books ia 7 days for a full 


$3.48 (RADIO MANUAL - 
FOXIT YoursELF 


Send no money now—mail this 
Form! When postman de- 
livers books pay listed prices 


WOODCARVING $2.00 
BOOK OF FORMULAS * $1.49 ( DECORATIV 
CO WONDERS through the MICROSCOPE . 


plus few cents postage. Read 
them 7 days free—if not de- 
lighted return for full refund! 


IY es ZONE....... STATE... 
Ghee bere if you remit mow, and we will pay potent, Same ee 
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ELECTRIFY YOUR SEWING aus PILOT LIGHT | 300-GALLON HEAVY DUTY 
Simple to ottoch ond operate (U.S. Surplus) RECRCULATING | PUMP. 


This Supreme, Set consists of (— 


‘eumounting “screws, PLUS a 
E complete sewing light. 


AQ iS 


L Y ; 
os For fence, ots re 
Gaps, bless ete Complete? inch 

| frock with 3/10? steel eabie | 


OQ 2S 


DEALER INQUIRIES INVITED 
CANAL ELECTRIC ¢ co. Cash With Order. C.0.D' % Deposit. 


310 Canal St. Write for catalog. 


wee i & ge AC. D.C. Drill | *°r.c""* POLISH & SAND 


WITH THESE WITH THESE ATTACHMENTS 
Ready to slip into chuck of any drill 


This Flexible Lambs S583 
Woot Polishing At= 


tachment. 0" Polish- Sh: 00 


ing Surface 
POLISHER 


‘WOOD OR PLASTICS. © 


‘ADD $3.00 FOR 13 NIGH” 
SPEED STEEL DRILLS. ,, Teo ches 


t. $0, San Francisee, Calit. 


BEARI NGS = ABC OF AVIATION 


are | F. Now you can own this famous work on aviation that has 
Fey helped thousands of readers! Big sections on private plane 


| Ralstenance and repair what to fok for 
eis ail shost, construction, lostrameee 
N.D. & ‘598 pages, only 
ULAR SCIENCE 
108A, 353 4th Ave. New York 10, N.Y. 


your plane, etc. 
special uss" of 
oe 


JAY-CEE "SALES, 60, : Tortiegion 


_A854 Grand River Ave, ‘etrolt 8. Mich. 


UTERRIFIC! “eiserins® E LE C T R l F Y SEWING MACHINE 


ACHROMATIC TELESCOPE OBIECTIVES—rer- 
DEAL GIFT FOR MOTHER 
WIFE OR SISTER SEWING 


MACHINE 
MOTOR 
KIT... 


90 DAY 
‘GUARANTEE 


‘e “cheae ‘aperture 
Cuiied Achromatte lenses, Value 


SPOTTING SCOPE of MONOCULAR lens sets. Co 
lam, exe and 
buy 3 


ADJUSTABLE FOR USE with 
ANY TYPE OF SEWING MACHINE 


tiwe 
8 Power Set 
11 Power 


$5.25 13 Power Set..ea, $7.75 
i ED See ne FULL_SATISFACTION OR MONEY BACK 
aX ELgow TELE 

and new 

FT Achromatte 


Our Price $6.50 


SPECIAL OFFER! 


Hf you send your oraer within 


OWNELL DISTRIBUTORS, INC. 

308 Canal Street, New York 13, N. Y. 
rush your kit at $16.75. The moke of my 
1 mochine turns: () fo- 


ectae, 
fron tie 

tea Ne waste 

to" euriy In po 

nd i 

ino re and fountain br 
bald ‘rare 


ESCORT LABORATORIES, INC. 
DEPT. B=1119 DIME BUILDING, DETROIT 26, MICH. 


HEAVY Say You Saw 
NEW ‘suv TROUBLE LAMP | It In Popular S 


ZONE . ... STATE, 
To save postage and C.O.D. charges, | am 
enclosing $16.75 [, check (],_money order(. 

[52236.0.0.'ll pay postman $16.75 plus C.0 D fees! 


nce 


Build this 


SPEEDY ELECTRIC ENGINE 


Red 2" flywheel sping. 1000 
RP. ‘Biashlight cell op= 
fon action. like 
steam engine! Kit of 
formed, drilled and 
painted’ parts plus. in 
Structions only $1.95 


eration. 


iS 
\@Skor793 


WAWmiiits 


Pecan where fe plus 5c postage. cash, 
ecole sh ce, nh Check or MLO, Rush or 
iter ae Rt 


;CTROKIT Co. 
655 Amboy Ave., Perth Amboy,N.J.,Dept.P-8. 
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REMINDER 


(Courtesy Mother ature) 


‘Tue urs oF suMMER into fall is 
Nature’s most poignant reminder of 
another year gone by. 


It’s a reminder that should make 
you think, seriously, that you your- 
self are a year closer to the autumn 
of your own particular life. 


What steps have you taken ...what 
plan do you have . . . for comfort and 
security in those later years? 


You can have a very definite plan 
—one that’s automatic and sure. 

If you're on a payroll, sign up to 
buy U. S, Savings Bonds on the Pay- 
roll Plan, through regular deductions 
from your wages or salary. 

If you're not on a payroll but have 
a bank account, get in on the Bond 
A-Month Plan for buying Bonds 
through regular charges to your 
checking account. 

Do this... stick to it... and every 
fall will find you richer by even more 
than you've set aside. For your safe, 
sure investment in U. S. Savings will 
pay you back—in ten years—$100 
for every $75 you've put in. 


AUTOMATIC. SAVING 
IS SURE SAVING— 


U.S. SAVINGS BONDS 


Contributed by this magasine in co-operatio 
swith the Magasine Publishers of America é 
‘public service, a ¢ 
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Fr, Wee 
E>) MIDWEST RADIOS 


NEW “4 tii TSeeavtee 
sents 1@ : 


SUPER DE LUXE 
AM-FM 
CHASSIS 


— M, 
‘A Complete Line of FINE RADIOS and RADIO. “/ _ FEATURES 
PHONOGRAPHS ... Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in » COMPLETE CONSOLES like this... 


SYMPHONY GRAND 
‘AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 
__ RECORD 


Dept. 243 909 Broadway, CINCINNAT! 2, OHIO ! 
x 
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pas ‘OU SAVE MONEY 
Com plete Ign ition | with these NATIONALLY KNOWN TOOLS 


System Tester | send ONLY T° for each.. 


> 


Absolutely 
Brand New! 
Worth $75 


FREE! 


"sere tt Olork Company wien 


Been CO aincte 
Say You Saw 

It In Popular Science 

HELP ge | 

& <\* pisaster 
+0? a un 

in Forest 

3 AM J \ Range! 

4 i / ax ae AN 


WATCH MATCHES-SPARKS 
CAMPFIRES -CIGARETTES 


For All Makes 
and Models 


RACING EQUIPMENT CO. Dept. PS-10 
shan cor. 


1916 W, Valley 
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is One 


Th 
BJXQ-P7T-JHAQ 


NEW! EXCLUSIVE! 


FASTER HEATING UNIT 

For making ELECTRIC Mot Plates FOR 

YOURSELF or FOR SALE at good profits. 
HEATS APPROXIMATELY 25 © 


CEES FASTER than other units of ioe 

Size, (Adopted for latest model 
electric ranwes by leading raat 

Stecturers| “Made for LIFE- 

D TIME SERVICE "110" to 126 


Toa 
enGQMES COMPLETE with dep pan. 
es rete SPatached tg oY 
fees "described ‘in complete ingtruce $850 
tits, teats actrees 


Worth, about $24.50. retal 
Pacsiral $1.35) 


TeH ENGINEERING COMPANY 


IT’S REVOLUTIONARY! 


tae ADJUSTO 


SAFETY MIRROR 


with “REMOTE CONTROL” 


Join the thous of ADJUSTO users Jearn what driving can be . 
sitio” “iind-apot "worries"? CDetgned "by “trunk operators for” the 
Trucking industry” ADJOBTO keepa perfect rearview ‘iaion constantly at your 
Agertiga! the atinger tothe ousetriicr owner's problem? ‘The simple moult Ie 
Hinata a apotlgnt., ‘controled entirely for within the cab’ and i retractable 
for dations) clenrince: The Blareproot. mirror can be replaced tn seconds 
GKamlum and Chrome plated to prevent rusting. Bee 90U" desier today or ordet 
Geet Gast or C.0.D., Immediate devery 


HUSTAD DISTRIBUTING COMPANY 
540 So, 52 St., Dept. $10 Omaha 6, Nebraska 


NEW POWERFUL ELECTRIC 
WATER TANK HEATER 


EASILY 1 
IDEAL ‘for TRAILERS, COT: 
TAGES, Sc, “Sclentifically In- 
SAHEATING ELEMENT 18 DOUNLE 


KIRKLAND, 
ILL;NOIS 


Three lengths to fit your needs: 

16" mirror rod..++++ +++ .$7-50 PP, 
f 22° mirror rod. 

28" mirror rod. (witn bs 

16" mirror shown: position 

‘of control handie optional, 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to $15.00 a 
week in your spare time by taking orders for the NEW. 
Porviar Scuwek Moxruty from your friends. No selling 
required. Tu jours Into extra dollars, 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. Dept.42 New York, N.Y. 


The tae te DYNAMIC citreea ARC WELDER 


Industrial Transtormer Type 


May 'T WELDS @ IT BRAZES @ IT SOLDER 
RGM roca. ron auro—noMe apruance ano rast REPAIRS. Tiers ice 
URAAM socact pect weed t8 vow cb Cratines eases nash Ta SS ease 
tie Si alas satus aketreasinate 

BF sv roconenare neem yo cay cay edo nua gh eae 


jobs by followtng the rectal apibed Wetalng and 


|Ouce yousee the 


ELEM in cparation zea won want ohestbont ‘tscimplicty, 
Mamaze you, Ia. Year the DYNAMIC only covts you sboct fe aday, Comes coat 
Guemsruectnstme te otnamis acon zen eet sweing iatrarcan et. 


SAVES YOU VALUABLE TIME AND MONEY! 


foundries, Aw Repair 
iG fod (t so lodiapensablg od 
fo be without Ie. 
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Any Drill Press Gives 
15 ESSENTIAL OPERATIONS With 
BARRON Workshop TOOLS 


@ You can plane woods and plastics, rabbet, tenon, 
groove, bead, contour, rout, mortise, surface 
ldings, shape, dovetail, grind 
ted and proved precision 
workshop tools. They save time, money, broaden your 
workshop technique. A full line of drill press spindle 
adapters ond 14" Dovetail cutter also available. All 
tools sold on 10 day money back guaran 


Si2 


movant wooo 453° RUM ROTARY suRFACE 
PLANER 

2° dioscltyoloner “men” oronding 

iit ony dill prem, contours ond sraight 

rer 100/008 now 

“ey 80 Complete 


icine aneiomn 


edges. Alsoavailable 
in 1" dia, of $2.10 


<aey 
DRILL PRESS TABLE 


7 


ROUTER & ROUND END 
MORTISING BITS 


Newtype hi-speed 


iu ‘Avail 
dividual sizer or sets of © 


ALLMETAL 
SHAPER FENCE 


‘deal for shaping and melding 
‘operations, other uses. 

nothing 10 warps 4 
‘oF 


F.O.B. Detroit 


th 


Agere shaper 
MOLDING. 


notes sot screw. 
sic ogee fiom —Untignson market 98.00 wi 
Arto ia" ot 88-80" $'Sete Standard Blades 
See Your Dealer . . . Or Write Direct 
BARRON TOOL CO., INC. 
270 Architects Bldg., Detroit 1, Mich. 


BARRON worx'snor TOOL 


RK SHOP 
WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 


‘of wood carving. How to carve jewel boxes, pi 
frames, trays, chest: 


furn ete. How to do chip 
carving, incising, cary 


completely explained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send Z 
your copy will be sent postpaid, or order COD plus 
postage if you wish. Money back if not satisfied. 
Popular Science Monthly — Dept. 108 
533 - 4th Ave. New York 10, N. Y. 
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CARTWRIGHT’S 
TRU-CUT TiN SNIPS 


Easiest cutting tin snip. 
Handy. tool for "1,001 
Jobs. Lightwelght—will 
Gut 18 gauge sheet metal 
Very finest. for cutting: 
Metal accurately to any 
Simple or complex pattern, Pe 
Check These 7 Tru-Cut Features 

or efi, 2. Cuts sanare points, bot 

estat when etting 

yd Cartwright & 


2. cute a perfect elreles re 
Rays, right or Mett. ‘3.1 


ee 
raving ani” ‘sia I dealer 
rt supply order FREE 


ponit en €.0,D."s 


J. CARTWRIGHT & SON 


Dept, PS-10 ea 
California Os 


“NOW! ow, “a0 


THE SPEED CORI 


Decorative 
METAL WORK 


A new manual for the amateur. Tells in easy to under- 
‘stand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy 
and interesting metal work really is. Fully illustrated 
with diagrams and step-b; Sturdy 


SOLDER IN 
6 SECONDS 


“Operates on 
OV-A.C. through 


Interchangeable 
# Pen 
ne) 


Phillips Manufacturing Co., Inc. 
2818 Aldrich Avenue South Minneapolis, Minn. 


‘Our fuel bill was 
only $126.63 / e222 


CHRYSLER AIRTEMP OIL FURNACE’ 


So Comfortable! So Clean! So Dependable! 
“The 9 years we've had “We like the cleanliness of “In 9 years we have had no 
Chrysler Airtemp oil heat in our Airtemp furnace, and its mechanical trouble whatso- 
our 7-room house have been — quietness, too. We heartily _ ever. And the cost of heatin; 
60 wonderfully comfortable, recommend Airtemp toevery our house has been exceed- 
even in the coldest winters! home owner! ingly reasonable” 


—writes Macy E, Watkins, 1052 Wilson Ave., Mt. Clemens, Mich. 


& © Inside the handsome cabinet of this Chrysler 
Airtemp oil furnace is the finest in economy-engineered 
home heating equipment ... enabling you to enjoy 
perfect wintertime comfort at amazingly low cost. 


What's more, you enjoy healthful conditioned indoor 
climate, for thi ter Air Conditioner” heats the 
air, filters it, humidifies it, and gently circulates it. 
Your house stays cleaner, for dust and dirt are filtered 
out. All this, with savings in your fuel bill too! See 
your Chrysler Airtemp dealer today, or mail coupon 
now. Easy terms. For those who prefer gas or coal, there 
is also a Chrysler Airtemp unit for homes of all sizes. 


©. Chrysler Airtemp 


— 
AIRTEMP DIVISION, 
‘CHRYSLER CORPORATION 
DAYTON 1,.0H10 


Please send complete information on Chrysler 
Airtemp heating to 


AIRTEMP DIVISION OF 
CHRYSLER CORPORATION 


DAYTON 1, OHIO 
In Conoda: mi 
Therm-O-Rite Products, td, Toronto lame. 
Address 
City. Zone__§ 
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The 10” Swing, 1” Collet Capacity South Bend 
Precision Lathe is engineered for the most exact- 
ing close-tolerance machine work. The. direct 
belt drive to the carefully balanced spindle as- 
sembly provides smooth, vibration-free speeds 
up to 1357 r.p.m. Slow speeds for heavy cuts on 
large diameters are driven through back-gears. 
Full quick change gear equipment makes any of 
48 different threads and 48 different feeds in- 
stantly available. 

The precision, speed, and versatility of this 
lathe assures an efficient output on toolroom or 


[SPECIFICATION 


Cotalog No. 187-YS South 
Prie 


SWINGS: 10%” over bed and saddle 12 SPINDLE SPEEDS 


wings, 5%” over saddl 
ED LENGTHS . . . 3, 3/4, 4 and 4/4 feet 
CENTER DISTANCE . . 14% to 32% inches 
COLLET CAPACITY . ++ Linck 
SPINDLE BORE . + 1% inches 


LH. 
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SOUTH BEND 10” Precision Lathes 


10-1" Collet capecity Quick Change Geer Bench Lethe illustrate 
tory with 3 ph., 60 ey., 220 v.,A.C. moter; drum switth; and bench . 


80 to 1357 rpm. 
CROSS SLIDE TRAVEL 
COMPOUND REST TOP ANGULAR FEED: 2“ 


POWER LONGITUDINAL FEEDS: 48 R.H. or 
+ 0015" to .0836" 


48 POWER CROSS FEEDS: .0008" to.0309" 


manufacturing jobs. The 1%”’bore through 
the head stock spindle makes it espe- 
cially suited for machining parts from 
bar or tube stock. A complete line of practical 
attachments greatly simplifies tooling the lathe 
for a wide variety of operations. 

South Bend Precision Lathes are made with 9”, 
10", 13", 14%”, 16”, and 16/24” swings. We also 
manufacture Turret Lathes. with '4" and 1” maxi- 
mum collet capacity, and 14” Precision Drill 
Presses. Immediate deliveries can be made and 
a Time Payment Plan is available. 


SOUTH BEND LATHE WORKS 
BUILDING BETTER TOOLS SINCE 1906 
456 E. MADISON ST., SOUTH BEND 22, IND. 


THREAD CUTTING: 48 R.H. 
Fes anti 


PRICE RANGE OF 
SOUTH BEND 10” PRECISION LATHES 


SAFETY’S A MUST 
with Police Capraia 
Emerson Payne, of 
Jeffersonville, Indi 


PRESTONE 


ANTI-FREEZE 


from freeze-ups 


oy yourcar too/, 


Ask your dealer 
to show you the 
guarantee Itsyour — “Prestone” anti-freeze is Ameri 
epee Number One brand. Year after year, 
all-winter safety. : : 
more motorists depend on it than on all 


$ 50m other brands of all-winter anti-freezes 
JY ca. 


combined. There is nothing else like it! 
One shot hasts all winter! 


NATIONAL CARBON COMPANY, INC. 
30 Kast tind Street, New York 17, N, ¥ 
Unit of Uni Carbide BEES amd Carton Cur poration 
BRAND 


The retistered trade-marks “*Prestone’ and "Eveready" distintnish products of National Carbon Company, Inc 


SAFETY'S A MUST 
with Ambulances 
Driver “David ‘La: 


safe from freeze-ups 
all winter long! 


LEARY RADIO 


my Course, I send you speaker, tubes, cha 
op antenna, everything you need | 
rful Radio Receiver! I also send yo 
aild other real Radio cireuits, some pi 
ed below, You use 
terial for practic 


part 


? 
experien: 
make ED 
TRA money fixir 
neighbors’ Radi 
in spare 

time 


e 
>. 


| TRAINED THESE MEN 


Has Own Radio Business 


After tn 
lg “can uae 
SoM a 

REATH, Corsteana, 


growing Radio and Television Indu: 


Extra Cash In Spare Time 
Want to be boss of your own 


At present 1 
‘arerade 0 abo -making Radio shop? I've 
arty trained hundreds of men with no 
vious experience to be Radio tech- 


Marlin, Pen 
= nicians. My tra 


at-home method 
s you pra experience with 
BIG KITS OF PART All 
equipment yours to k 


Jd Men Face Bright Future VETERAN S 
\ey-making opportunities in 
eat a GET THIS TRAINING 


UNDER G. 1. BILL 
MAIL COUPON 


Housto, "Texas 


